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FOREWARD 


This  document  presents  information  for  the  DARCOM  Manufac¬ 
turing  Methods  and  Technology  (MMT)  Program  for  Fiscal  Years 
1982-1986.  The  projects  and  funding  levels  for  the  out-years  are 
for  planning  purposes  only  and  will  change  based  on  technological 
developments  and  revisions  in  program  requirements.  Since  total 
funding  for  these  planned  projects  exceeds  the  projected  funds 
for  the  Armyfs  MMT  Program,  some  projects  will  not  be  funded  or 
may  be  slipped  to  later  fiscal  years.  HQ,  DARCOM  and  its  subcom¬ 
mands  and  centers  have  the  authority  to  reprogram  funds  to  proj¬ 
ects  with  higher  priority,  thereby  affording  the  flexibility  to 
accommodate  new  opportunities  as  they  arise. 
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INTRODUCTION 


The  MMT  Program  Plan 


The  MMT  Program  Plan,  CY  1982,  provides  within  a  single  source  a  sum— 
mary  of  current  and  near-term  efforts  (FY82-FY86)  included  in  the  DARCOM 
MMT  Program.  Since  weapons  systems  requirements  and  the  technology  for 
these  systems  are  constantly  changing,  inclusion  in  the  Program  Plan  is 
not  a  guarantee  that  an  individual  project  will  be  funded.  However,  the 
Plan  does  serve  as  an  indicator  of  the  areas  towards  which  DARCOM*  s 
resources  will  be  directed  and  the  magnitude  of  the  Army's  commitment  to 
this  program. 


Organization  of  the  MMT  Program  Plan 

The  Plan  provides  a  section  for  each  DARCOM  element  which  has  proj¬ 
ects  in  the  FY  82-86  period.  Each  section  includes  a  summary  of  the 
activity,  its  responsibilities,  and  its  major  MMT  thrust  areas.  Follow¬ 
ing  this  summary  is  a  listing  of  each  project  proposed  by  that  activity. 

Individual  project  information  is  presented  by  the  last  four  digits 
of  the  project  number  and  includes  the  project  title,  funding,  a  brief 
description  of  the  problem  addressed  by  the  project  and  the  proposed 
solution.  Projects  are  grouped  according  to  broad  categories  and  then 
further  subdivided  according  to  component.  This  arrangement  points  out 
major  areas  of  emphasis  and  aids  the  identification  of  possible  duplica¬ 
tion  of  effort. 


Industry  Guide 


An  Industry  Guide  (Appendix  A)  has  been  included  to  aid  in  the  use  of 
the  plan.  The  section  will  help  clarify  the  interrelationships  between 
the  appropriations,  commands,  and  personnel  involved  in  the  DARCOM  MMT 
Program. 
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PROGRAM  IMPACT 


The  MMT  Program 


The  Manufacturing  Methods  and  Technology  (MMT)  Program  serves  the  US 
Army  Materiel  Development  and  Readiness  Command  (DARCOM)  as  a  bridge 
between  research  and  development  and  production.  The  program's  primary 
aim  is  to  reduce  the  cost  of  weapons  system  acquis tion  by  improving  the 
efficiency  of  manufacturing  processes  and  by  implementing  new  technol¬ 
ogy.  Although  cost  reduction  is  a  primary  concern,  the  emphasis  is  also 
directed  toward  efforts  reducing  air  and  water  pollution,  increasing 
safety,  conserving  energy,  reducing  dependency  on  critical  material, 
improving  producibility  and  increasing  productivity. 


Need  for  MMT 


The  United  States  is  currently  in  a  period  of  low  productivity  growth 
resulting  in  increased  product  costs.  The  MMT  Program  is  a  major  DOD 
tool  to  improve  productivity  and  lower  end  item  and  spare/repair  parts 
costs.  The  following  excerpts  illustrate  the  emphasis  being  given  to  the 
MMT  Program  by  DOD  and  Department  of  Army. 

Excerpt  from  the  "Annual  Report  to  the  Congress,  Fiscal  Year  1983’  by 
The  Honorable  Caspar  W.  Weinberger,  Secretary  of  Defense: 

"The  Manufacturing  Technology  Program  Is  a  broad  based  program  designed  to 
Improve  the  productivity  and  responsiveness  of  the  U«$.  Industrial  base* 
Investments  made  by  this  precbml  nate  ly  procurement  funded  program  have 
resulted  In  factory  floor  applications  of  productivity  enhancing  technology 
and  wl I  I  continue  to  receive  priority  emphasis." 

Excerpt  from  "The  Industrial  Base  of  Defense,  remarks  delivered 
by  the  Honorable  Frank  C.  Carlucci ,  Deputy  Secretary  of  Defense  to  the 
National  Security  Industrial  Association,  17  September  1981: 

"The  costs  of  producing  the  product  are  directly  related  to  the  quality  of 
the  manufacturing  process*  Industry  has  the  prime  responsibility  for  I  dent  I ~ 
fylng  and  for  Implementing  Improvements  to  manufacturing  technology.  Includ¬ 
ing  full  use  of  such  processes  as  computer  aided  design  and  computer  aided 
manufacturing.  Including  robotics. 

"Of  paramount  Importance,  Is  the  quality  and  reliability  of  the  product 
delivered.  These  are  vital  elements  of  an  effective  weapon  system.  Much  has 
been  written  In  recent  months  regarding  the  alleged  Inability  of  American 
Industry  to  match  the  standards  of  Its  International  competitors,  especially 
the  Japanese.  This  is  all  the  more  Ironic,  since  the  Japanese  attributed 
much  of  their  success  to  the  use  of  American  concepts  and  methodology  for 
quality  Improvement.  I  can’t  Imagine  a  more  provocative  challenge  to  U.S. 
Industry  than  to  demonstrate  the  abi  Mty  to  build  the  highest  quality  prod¬ 
ucts,  using  the  most  efficient  manufacturing  technology. 
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”1,  therefore,  suggest  that  the  industry  leadership  of  this  country  estab¬ 
lish  a  national  commitment  to  improve  the  quality  and  reliability  of  its 
products,  along  with  a  dedication  to  improve  our  national  productivity 
across  -the  -boar  d. 11 

Excerpt  from  "The  FY  1983  Department  of  Defense  Program  for  Research, 
Development  and  Acquisition"  by  the  Honorable  Richard  D.  DeLauer,  Under 
Secretary  of  Defense,  Research  and  Engineering  to  the  97th  Congress, 
Second  Session,  1982: 

"The  Technology  Modern i zat ion  (or  Tech  Mod)  Program  is  a  joint  venture 
with  industry  wherein  we  invest  in  enabiing  manufacturing  technologies  and 
industry  invests  in  capitalization  for  modernization  of  a  factory,  plant, 
facility,  assembly  line,  etc-  The  approach  involves  a  formal  structured 
analysis  of  the  manufacturing  operation  to  be  modernized  followed  by  con¬ 
tractual  agreements  as  to  who  will  do  what  and  the  benefits  sharing  to 
result.  The  Tech  Mod  contract  is  i inked  to  one  or  more  acquisition  con¬ 
tracts,  providing  the  leverage,  shared  benefits,  and  contractor  risk  pro¬ 
tection.  The  end  result  benefits  ali;  industry  is  modernized  through 
technology  and  capitalization,  the  government  saves  money  on  acquisition, 
industrial  capacity/capability  is  increased,  and  industry  reaps  additional 
prof  its. " 

Excerpts  from  a  Memorandum  for  the  Secretaries  of  the  Military 
Departments,  2  September  1981,  subject:  Manufacturing  Technology  Program, 
by  the  Honorable  Richard  D.  DeLauer,  Under  Secretary  of  Defense,  Research 
and  Engineering: 


"During  the  past  several  months,  the  Congress  and  the  Department  of 
Defense  have  had  considerable  dialogue  concerning  the  health  and  vitality 
of  the  Defense  Industrial  base.  Numerous  Congressional  hearings  have 
brought  focus  to  the  fact  that  our  industrial  base  must  be  strengthened  if 
we  are  to  continue  to  provicfe  a  strong  national  defense.  Secretary 
Weinberger  has  been  personally  involved  in  these  discussions  and  has  pro¬ 
vided  guidance  on  initiatives  he  would  like  undertaken.  Last  April, 
Deputy  Secretary  Carlucci  Issued  a  major  policy  statement  on  "improving 
the  Acquisition  Process"  which  addresses  many  industrial  base  issues.  One 
important  recommendation  points  out  that  a  major  cause  for  lagging  Defense 
industrial  base  productivity  is  the  low  level  of  capital  investment  com¬ 
pared  to  U.S.  manufacturing  in  general.  I  want  to  reverse  this  trend.  .  . 

"The  Manufacturing  Technology  Program  has  been  and  continues  to  be  a  very 
sound  investment.  Its  basic  purpose  is  to  reduce  materiel  acquisition 
costs  and  lead  times  by  providing  the  advanced  manufacturing  technology 
necessary  to  improve  industrial  base  productivity  in  those  situations 
where  the  private  sector  is  unable  or  unwilling  to  cb  so  .  .  ." 
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"First,  the  Manufacturing  Technology  Program  needs  your  continued  finan¬ 
cial  support.  During  the  past  five  years  (FY  1978-1982)  DoD  budgeted  S7  40 
million  for  new  manufacturing  technology.  Our  current  plans  call  for  more 
than  doubling  that  during  the  next  five  years.  We  should  view  this  as  a 
minimum  funding  level  and  actively  seek  to  Identify  where  Increases  are 
needed  In  order  to  provide  a  more  productive  and  responsive  Industrial 
base.  There  are  several  areas  (e.g.,  shipbuilding  and  tracked  combat 
vehicles)  which  have  a  high  potential  payback  for  key  investments  In  mod¬ 
ern,  more  productive  manufacturing  technology. 

"Second,  I  believe  the  Manufacturing  Technology  Program  needs  your  contin¬ 
ued  attention  to  assure  that  these  Investments  are  based  on  sound  business 
practices.  Investment  In  advanced  manufacturing  technology  should  result 
In  improved  factory  floor  productivity.  We  need  strong  leadership  and 
effective  managers  which  assure  that  these  investments  reduce  weapons  sys¬ 
tems  costs.  We  must  also  document  the  benefits  achieved  to  permit  us  to 
monitor  our  own  performance  and  to  demonstrate  to  the  taxpayers  the  sound¬ 
ness  of  the  program. 

"I  ask  you  to  join  me  In  pursuing  the  overall  goal  of  Improving  the 
strength  and  vitality  of  the  Defense  industrial  base.  I  believe  we  will 
be  better  able  to  do  so  I  f  we  have  a  strong  Manufacturing  Technology  Pro¬ 
gram  and  supporting  organizational  structure  .  .  •  " 

Excerpt  from  a  Memorandum  for  Deputy  Chief  of  Staff  for  Research, 
Development,  and  Acquisition,  31  December  1981,  subject:  Manufacturing 
Technology  Program  by  The  Honorable  J.  R.  Sculley,  Assistant  Secretary  of 
the  Army  (Research,  Development  and  Acquisition): 

"l  fully  support  the  Manufacturing  Technology  Program  and  request  your 
continuing  personal  support  and  attention  In  two  major  areas. 

"First,  Investments  In  the  Manufacturing  Technology  Program  need  increased 
emphasis  In  the  budget  formulation  process  to  ensure  increased  paybacks  of 
future  production  procurements.  Since  1979,  Manufacturing  Technology 
investments  have  been  considerably  less  than  one  percent  of  the  procure¬ 
ment  budget.  While  recognizing  that  a  percentage  of  the  procurement  bud¬ 
get  Is  an  arbitrary  measure,  I  request  your  support  in  achieving  a  full 
1.0  percent  of  the  budget  in  the  POM  84-88  formulation  process.,  especially 
for  high  cost  major  weapons  systems. 

Second,  investments  in  the  industrial  Productivity  Improvement  Program  are 
sound  and  require  emphasis  and  funding.  The  thrust  Is  somewhat  different 
from  Manufacturing  Technology,  but  the  goal  of  increased  productivity  Is 
the  same.  This  .program  is  the  specific  Army  action  resulting  from  Acqui¬ 
sition  Initiative  #5.  I  also  request  you  support  for  this  program  In  the 
POM  84-88  formulation  process  with  special  emphasis  for  support  In  the 
ear  ly  years. 
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"I  believe  selected  investments  In  the  Productivity  Improvement  Program  at 
key  plants,  combined  with  an  Increased  emphasis  on  the  more  generic  Manu¬ 
facturing  Technology  Program  addressed  above,  wl II  have  enourmous  paybacks 
In  future  acquisition  costs,  as  well  as  providing  a  more  responsive  indus¬ 
trial  base.  Prior  budgetary  decisions  have  been  Influenced  greatly  by 
operational  readiness  Issues.  With  your  help,  the  two  areas  adchessed 
above  will  provide  the  avenue  by  which  Investment/ i n dustr I  a  I  base  consid¬ 
erations  will  be  able  to  compete  on  a  more  equitable  basis." 


New  Systems 


The  MMT  program  is  necessary  to  support  the  production  base  being 
established  for  the  new  weapons  systems  required  to  modernize  our  forces 
and  improve  our  readiness  in  the  1980fs.  These  new  systems  will  perform 
a  variety  of  offensive  and  defensive  missions,  from  the  national  command 
center  to  the  forward  edge  of  the  battlefield.  They  run  the  gamut  from 
mundane  tools  for  digging  foxholes  to  sophisticated  information  systems 
which  coordinate  the  identification  and  destruction  of  hostile  forces. 
New  guns,  ammunition,  vehicles,  missiles,  aircraft,  and  communications 
equipment  are  included.  Two  new  fighting  vehicles,  the  M2  and  M3 
Bradleys,  are  beginning  to  roll  off  the  assembly  lines.  The  M2  Bradley 
is  a  personnel  carrier  and  weapons  platform  for  the  motorized  infantry. 
The  M3  Bradley  will  keep  pace  with  the  highly  mobile  Ml  Abrams  Tank  and 
will  suppress  the  anti-armor  threat  from  opposing  infantry  forces.  In 
addition,  the  DIVAD  Gun  System,  now  in  early  production  stages,  will  give 
us  better  low  altitude  air  defenses.  A  new  attack  helicopter,  the 
Apache,  armed  with  Hellfire  missiles  will  devastate  hardened  targets. 
Our  infantry,  equipped  with  improved  TOW  and  Viper  missiles,  and  our 
artillery  batteries,  equipped  with  Copperhead  and  SADARM  munitions,  will 
achieve  new  armor  defeating  capabilities. 

In  the  area  of  air  defense,  the  Division  Air  Defense  (DIVAD)  Gun 
System  will  replace  the  20mm  Vulcan.  DIVAD  is  a  radar  directed  automatic 
gun  system  for  the  defense  of  the  Abrams  Tank,  the  Bradley  Fighting 
Vehicles,  and  forward  maneuver  battalions.  Mounted  on  a  modified  M48A5 
tank  chassis,  the  DIVAD  system  includes  NATO  standard  Bofors  L/70  40mm 
guns,  ammunition  which  is  loaded  by  a  linkless  feed  system,  and  Westing- 
house  F-l 6  derived  search  and  track  radar.  DIVAD  embodies  reasonable 
balances  between  system  performance,  reliability,  and  cost.  Electronic 
component  reliability  is  expected  to  be  much  superior  to  that  of  older 
systems.  Use  of  integrated  circuits  instead  of  discreet  components,  dig¬ 
ital  instead  of  analog  computers,  and  improved  manufacturing  and  inspec¬ 
tion  processes  are  examples  of  these  advances.  Development  has  been 
completed  and  deployment  of  the  Roland  and  Patriot  missile  systems  is 
underway.  Roland  is  a  French/German  all  weather  short  range  surface  to 
air  system  adopted  by  the  Army.  Patriot  is  the  replacement  for  NIKE- 
Hercules  and  Improved  Hawk  to  provide  low  and  medium  altitude  air 
defense . 

In  the  area  of  aircraft,  the  Army  Helicopter  Improvement  Program 
(AHIP)  is  developing  an  advanced  version  of  Scout  helicopter  to  provide 
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intelligence,  surveillance,  and  target  acquisition  support.  The  Scout 
will  have  laser  designation  capability  to  assist  our  attack  helicopters 
and  our  field  artillery  in  guiding  munitions  to  their  targets.  This  pro¬ 
gram  is  looking  at  the  OH-6  and  OH-58  as  candidates  for  an  interim  Scout 
helicopter.  Following  the  AHIP  Program,  if  cost  justifiable,  the  design 
of  a  new  airframe  specifically  suited  for  the  Scout  mission  will  be  pur¬ 
sued.  Also,  a  remotely  piloted  vehicle  is  currently  being  developed  to 
provide  surveillance  and  target  designation  behind  enemy  lines.  The 
Apache  Attack  Helicopter,  now  in  transition  from  R&D  to  production,  will 
possess  immense  survivability.  The  rotary  dynamic  components  can  toler¬ 
ate  Soviet  23mm  anti-aircraft  fire.  This  aircraft  can  operate  at  nap-of- 
the-earth  altitudes  at  night  with  the  aid  of  an  advanced  pilot *snight 
vision  system.  During  the  hours  of  darkness  or  in  adverse  weather,  the 
gunner* s  sights  can  pinpoint  long  range  targets  for  the  on-board  Hellfire 
Missiles.  A  f ire-and-f orget  seeker  that  locks  on  target  before  missile 
launch  is  under  development  for  the  Hellfire.  The  seeker  will  allow  the 
pilot  to  take  immediate  evasive  action  after  missile  launch.  At  present, 
the  pilot  must  keep  the  target  in  sight  while  the  gunner  designates  it  by 
laser  light  until  the  missile  strikes.  He  becomes  vulnerable  to  return 
fire,  unless  laser  designation  tasks  are  assumed  by  another  aircraft  or  a 
man  on  the  ground.  Soviet  helicopters  have  the  ability  to  attack  ours 
over  the  battlefield.  The  Stinger,  a  shoulder  fired  air  defense  missile 
that  homes  in  on  engine  heat,  will  be  adopted  for  air-to-air  use  thus 
providing  our  crewmen  with  an  additional  measure  of  self  protection. 

New  artillery  weapons,  including  the  helicopter  transportable  155mm 
M198  Howitzer  and  the  Multiple  Launch  Rocket  System  (MLRS),  are  being 
deployed.  MLRS  is  a  free  flight  artillery  rocket  system  consisting  of  a 
12  round  launcher  mounted  on  a  highly  mobile  tracked  vehicle.  Its 
rockets  can  be  fired  one  at  a  time  or  in  rapid  ripples.  The  Army  is  just 
beginning  to  procure  anti-tank  mines  that  are  fired  from  the  155  Howit¬ 
zer.  Each  round  of  ammunition  dispenses  nine  mines  onto  the  enemy* s 
path.  They  are  relatively  small  mines,  but  they  will  cause  a  mobility 
kill  on  a  tank.  Another  intriguing  submunition  development  for  the  stan¬ 
dard  8  inch  Howitzer  is  called  SADARM  (Sense  and  Destroy  Armor).  Over 
the  target  area,  the  projectile  dispenses  a  submunition  that  descends  by 
parachute.  As  the  submunition  rotates,  its  millimeter  wave  sensor  scans 
the  ground  for  an  armored  target  and  fuzes  what  is  called  a  self  forming 
fragment.  The  warhead  actually  forms  a  metallic  slug  which  is  projected 
at  very  high  velocity  into  the  thinly  armored  top  of  target. 

The  infantry  is  now  receiving  the  60mm  Lightweight  Company  Mortar 
System  (LWCMS) ,  the  first  new  mortar  in  25  years.  It  consists  of  the 
M224  Mortar  and  a  family  of  ammunition  for  indirect  fire.  The  M224  has  a 
range  of  3500  meters,  nearly  twice  that  of  its  predecessor,  and  has  a 
much  higher  rate  of  fire.  For  the  defense  of  the  infantryman,  the  Viper 
Rocket  is  under  development.  Like  its  predecessor,  the  LAW,  this  rocket 
is  contained  in  a  fiberglass  tube  which  has  a  very  simple  sighting 
system. 

Bridges  have  been  critical  to  mobility  from  the  time  of  the  first 
armies.  An  assault  bridge,  capable  of  supporting  70  tons,  is  being 
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developed  for  the  Army’s  heavy  combat  divisions.  The  bridge  will  be  31 
meters  long  and  will  be  transported  and  launched  by  Ml  Tank  chassis  in  5 
to  10  minutes.  The  bridge  will  incorporate  composite  materials  to  mini¬ 
mize  its  weight.  Another  new  combat  engineering  item  approaching  produc- 
tion  is  the  M9  Armored  Combat  Earthmover  (ACE).  This  versatile  vehicle 
is  a  combination  dozer,  scraper,  dumper,  grader,  cargo  carrier,  and  prime 
mover.  One  of  its  most  important  capabilities  involves  the  excavation  of 
protective  fighting  positions  for  tanks  and  other  combat  vehicles.  Other 
combat  support  items  that  will  increase  survivability  include  fox  hole 
diggers,  fox  hole  covers,  shelters  for  weapons  and  equipment,  mobile  well 
drilling  equipment,  waste  water  reuse  equipment,  and  rapidly  emplaced 
water  storage  bladders. 

In  response  to  the  signatures,  signals,  and  physical  indicators  that 
the  enemy  presents,  the  world  of  electronic  warfare  is  ever-expanding. 
The  components  of  these  systems  stretch  back  from  the  front  lines  to  the 
national  command  authorities.  Unattended  sensors  and  night  vision 
devices  locate  enemy  movements  at  the  front.  In  the  air,  the  Stand-Off 
Target  Acquisition  System  (SOTAS)  mounted  on  a  Blackhawk  helicopter  will 
radar  detect  and  pinpoint  moving  ground  targets  which  are  miles  behind 
enemy  lines,  from  relatively  safe  positions  behind  our  lines.  The  Army 
is  fielding  its  firefighter  radar  systems  which  detect  incoming  mortar, 
artillery,  and  free  rockets,  and  provide  instant  target  data  on  point  of 
origin  before  the  rounds  hit. 

The  reader  may  have  noted  that  nearly  every  weapons  system  that  the 
Army  is  planning  and  bringing  to  development,  in  some  way,  employs  micro¬ 
computers  and  microelectronics.  Our  challenge  Is  to  harness  the  capabil¬ 
ities  of  the  industrial  base  and  to  efficiently  use  the  technology  to 
give  us  cheaper  and  more  capable  subsystems. 


MMT  Thrusts 


The  thrusts  of  the  program  are  divided  into  two  categories.  The 
first  category  -  Program  Thrusts  -  is  aimed  at  improving  the  overall  man¬ 
agement  of  the  program.  It  Is  aimed  at  getting  the  most  out  of  the  pro¬ 
gram,  both  for  Army  and  the  industrial  base,  per  dollar  expended.  The 
second  category  -  Technology  Thrusts  -  Is  aimed  at  the  technical  areas 
important  to  fielding  the  weapons  systems  of  the  1980’s. 


Program  Thrusts 

Support  Procurement 
Improve  Implementation 
Identify  Cost  Drivers 
Apply  Foreign  Technology 
Improve  Technology  Transfer 
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Technology  Thrusts 


Large  Scale  Integration  (LSI) 

Very  High  Speed  Integrated 
Circuits  (VHSI) 

Gradient  Index  Optics 
Silicon  on  Sapphire  (SOS) 

Fiber  Optics 

Pressed  Lenses 

Plastic  Optics 

Chalcogenide  Glass  Optics 

High  Frequency  Gallium  Arsenide 

Microwave  Integrated  Circuits 

Composites 

Air  and  Water  Pollution  Abatement 

Energy  Conservation 

Recycling 

Demilitarization 

Flexible  Ammo  Metal  Parts  Lines 

Automated  Material  Handling 


Flexible  Machining  Systems 
Group  Technology 
Computer  Aided  Design  and 
Manufacturing 

Computer  Integrated  Manufacturing 
Robotics 

Laser  Applications 
Materials  Substitution 
Near  Net  Shape  Processing 
Surface  Treatment 
Joining -Automated  Control 
Ceramics 
Metal  Removal 
High  Speed  Machining 
Powder  Metallurgy 
Safety 

Ammunition  Cast  and  Press  Loading 
Automated  Test  and  Inspection 


Planning  Synopsis 

Expenditures  planned  by  the  DARCOM  Major  Subordinate  Commands  exceed 
$705  million  during  the  five  year  period.  Starting  at  approximately  $90 
million  in  FY82,  the  annual  funding  level  more  than  doubles  at  the  end  of 
the  period. 

The  Army  MMT  Program  is  controlled  by  a  standard  accounting  system 
which  contains  eight  different  appropriations.  In  some  cases,  several  of 
the  commands  share  an  appropriation.  For  example,  the  Communications/ 
Electronics  appropriation  is  used  by  three  commands:  CECOM,  DESCOM,  and 
ERADCOM.  The  distribution  of  the  appropriations  among  commands  is  shown 
in  the  first  table  that  follows  and  the  level  of  planned  expenditures 
within  each  appropriation  is  illustrated  by  the  second  table. 

The  third  table  offers  a  critique  of  planning  process  by  showing  the 
ratio  of  projects  that  were  included  in  previous  years*  Program  Plans  to 
those  projects  that  are  currently  in  the  FY83  Apportionment  and  FY84 
Budget  review  cycles. 


8 


SUBMACOM  SUBMISSION  TO  MMT  PROGRAM 
BY  COMMAND  (Thousands  of  Dollars) 
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This  table  shows  the  planned  expenditures  for  each  fiscal  year  in  the  planning  period.  The  "Command 
Column  identifies  the  DARCOM  Major  Subordinate  Commands  and  Activities  which  participate  in  the  MMT 
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ANALYSIS  OF  PREVIOUS  PLANNING  DATA 
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Factory  Modernization  Efforts 


The  MMT  Program  now  incorporates  broad  based  efforts  directed  toward 
the  improvement  of  the  manufacturing  efficiency  of  an  entire  facility. 
The  underlying  strategy  of  these  efforts  is  to  increase  contractors* 
motivation  to  maximize  manufacturing  efficiency.  The  objective  is  to 
achieve  actual  reductions  in  the  cost  of  the  end  items  procured  by  the 
Army. 

Each  effort  will  establish  a  thorough  understanding  of  what  steps 
need  to  be  taken  to  improve  productivity  in  a  given  plant  and  will  iden¬ 
tify  incentives  to  insure  contractor  implementation  of  high  priority 
opportunities.  The  effort  will  operate  in  three  phases: 

1.  Phase  I  will  be  a  thorough  analysis  of  all  aspects  of  a  spe¬ 
cific  plant  to  obtain: 

a.  An  understanding  of  the  existing  manufacturing  systems. 

b.  A  description  of  the  most  effective  manufacturing  system 
that  could  be  developed  in  the  plant. 

c.  A  prioritized  listing  of  what  has  to  happen  to  get  from 
the  existing  system  to  the  most  desirable  one. 

d.  A  proposal  to  the  Army  that  identifies  commitments  re¬ 
quired  by  both  the  contractor  and  the  Army  to  implement 
the  high  priority  productivity  improvement  opportunities. 

2.  Phase  II  will  be  initiated  after  the  negotiation  of  the  Phase 
I  proposal  and  will  develop  individual  manufacturing  tech¬ 
nologies  necessary  to  achieve  the  desirable  manufacturing 
system. 

3.  Phase  III  (primarily  funded  by  the  contractor)  will  be  the 
phase  that  implements  the  manufacturing  technologies  devel- 
oped  under  Phase  II  and  the  other  scheduled  improvements 
agreed  to  during  the  negotiations  that  followed  Phase  I. 

The  Army’s  initial  factory  modernization  effort  started  in  the  middle 
of  1981  at  the  AVCO  Corporation,  Lycoming  Division  in  Stratford,  CT. 
This  plant  produces  turbine  engines  for  helicopters  and  the  Ml  Abrams 
Tank.  A  major  part  of  the  negotiations  at  the  end  of  Phase  I  was  decid¬ 
ing  which  elements  of  the  plant  modernization  would  be  undertaken  first, 
and  how  the  resulting  savings  would  be  shared  between  the  Army  and 
Lycoming.  Phase  II  at  Stratford  is  just  beginning. 

The  following  tables  and  chart  illustrate  the  size  and  direction  of 
all  factory  modernization  efforts  during  the  planning  period. 
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The  first  table  highlights  the  portion  of  the  planned  program  speci¬ 
fied  for  factory  modernization.  Parenthetical  entries  denote  the  value 
of  these  efforts  in  comparison  to  the  entire  MMT  Program.  The  scope  of 
effort  and  the  level  of  planned  expenditures  are  significant  in  the  air¬ 
craft  production  base. 

The  sixteen  modernization  efforts  that  contribute  to  the  data  included 
in  the  first  table  are  detailed  in  the  second  table.  Additional  descrip¬ 
tions  for  the  efforts  may  be  found  in  Section  III,  Command  Plans,  under 
the  category  called  "Factory  Modernization." 

The  bar  charts  illustrate  the  tabular  funding  data  graphically.  Here, 
the  total  planned  MMT  Program  and  the  planned  factory  modernization 
efforts  are  compared  with  funding  guidelines  established  by  the  Five  Year 
Defense  Plan  (FYDP)  Procurement  Annex,  FY83  President's  Budget,  dated 
February  1982.  As  can  be  seen  in  the  charts  for  the  Aircraft,  Tracked 
Combat  Vehicles,  and  Communications/Electronics  appropriations,  hard  deci¬ 
sions  will  have  to  be  made  in  allocating  funds  between  Factory  Moderniza¬ 
tion  MMT  and  generic  MMT  if  the  overall  funding  guidelines  are  to  remain 
unchanged. 
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FACTORY  MODERNIZATION  FUNDING 
BY  APPROPRIATION  (Thousands  of  Dollars) 
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NOTE:  The  factory  modernization  share  in  the  MMT  Program  is  shown  in  parentheses 


PLANNED  FACTORY  MODERNIZATION  EFFORTS 
82/09/01 . 


COMMAND 

PROJECT  NO 

FY 

COST 

PROJECT  TITLE 

:*** 

* 

AVRADCOM 

7426 

82 

110 

AIRCRAFT  ELECTRONICS  MFG  PRODUCTIVITY  IMPROVEMENT  PROGRAM 

:* 

84 

2500 

* 

85 

3000 

* 

86 

2000 

AVgADCOM 

7427 

84 

3000 

ATTACK  HELICOPTER  PRODUCTIVITY  IMPROVEMENT  (API)  PROGRAM 

* 

85 

3500 

* 

86 

3000 

* 

AVRADCOM 

7428 

84 

2500 

IPI  PROGRAM  -  AVCO  LYCOMING  -  TURBINE  ENGINES 

* 

85 

3000 

* 

86 

2000 

AVRADCOM 

7429 

84 

2500 

IPI  PROGRAM  -  SIKORSKY  AIRCRAFT  -  UH-60  BLACKHAUK 

:* 

85 

3000 

* 

86 

2000 

* 

AVRADCOM 

7433 

84 

2000 

IPI  PROGRAM  -  BELL  HELICOPTER  TEXTRON  INC  -  AHIP 

:* 

85 

3000 

* 

86 

2000 

AVRADCOM 

7442 

84 

2000 

IPI  PROGRAM  -  BOEING  VERTOL  INC  -  CH-47D  HELICOPTER 

:* 

85 

3000 

* 

86 

2000 

* 

AVRADCOM 

7449 

84 

2500 

IPI  PROGRAM  -  LOCKHEED  MISSILES  +  SPACE  CO  -RPV 

* 

85 

3000 

* 

86 

2000 

:* 

CECOM 

3094 

83 

2000 

COMMUNICATIONS  TECHNOLOGY  TECHMOD  FOR  JTIDS 

:* 

84 

3027 

* 

DESCOM 

2002 

82 

100 

LONG  RANGE  DEPOT  PRODUCTIVITY  IMPROVEMENT  PROGRAM  -  LEAD 

* 

83 

1400 

* 

84 

1400 

* 

85 

500 

86 

500 

* 

DESCOM 

8001 

82 

100 

ANNISTON  PRODUCTIVITY  IMPROVEMENT  PROGRAM  (PHASE  I) 

:* 

83 

1200 

ERADCOM 

5196 

84 

1500 

INDUSTRIAL  PRODUCTIVITY  IMPROVEMENT  (ELECTRONICS) 

* 

MICOM 

1121 

82 

1800 

MISSILE  MANUFACTURING  PRODUCTIVITY  IMPROVED  PROGRAM 

:* 

83 

3840 

:* 

84 

2200 

:* 

TACOM 

6089 

83 

1500 

ABRAMS  TANK  PRODUCTIVITY  IMPROVEMENT  (PHASE  I) 

:* 

TACOM 

6090 

82 

100 

TOOELE  ARMY  DEPOT  PRODUCTIVITY  IMPROVEMENT  PROGRAM 

:* 

83 

1500 

:* 

84 

1000 

:* 

TACOM 

6095 

83 

1700 

ABRAMS  TRANSMISSION  PRODUCTIVITY  IMPROVEMENTS 

84 

500 

:* 

85 

200 

:* 

86 

200 

:* 

TSARCOM 

8192 

82 

3000 

TURBINE  ENGINE  PRODUCTIVITY  IMPROVEMENT 

:* 

83 

8300 
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US  ARMY  ARMAMENT  MATERIEL  READINESS  COMMAND  ( ARRCOM) 

AND 

US  ARMY  ARMAMENT  RESEARCH  AND  DEVELOPMENT  COMMAND  (ARRADCOM) 


ARRCOM,  with  headquarters  at  Rock  Island,  IL,  is  the  DOD  Single 
Manager  for  Conventional  Ammunition  (SMCA).  ARRCOM  is  responsible  for 
integrated  logistics  (material  readiness)  management  of  nuclear  and  non¬ 
nuclear  weapons  and  munitions.  This  includes  follow— on  procurement, 
production,  engineering  in  support  of  production,  industrial  management, 
product  assurance,  material  management,  maintenance,  value  &  logistics 
engineering,  international  logistics,  and  transportation  and  traffic 
management  for  assigned  armament  systems/materiel.  As  SMCA,  it  has 
responsibility  for  procurement,  production  and  wholesale  management  of 
common-user  conventional  ammunition  for  the  Army,  Navy,  and  Air  Force. 

ARRCOMfs  materiel  assignments  include  artillery,  infantry,  air  de¬ 
fense  guns,  surface  vehicle  and  aircraft  mounted  weapons  systems,  rocket 
and  missile  warhead  sections,  demolition  munitions,  offensive  and  defen¬ 
sive  chemical  materiel  and  related  training  equipment,  test  equipment, 
and  tools.  ARRCOM  directs  operations  of  four  assigned  arsenals,  a 
Government-owned,  Government-operated  ammunition  plant,  twenty-seven 
Government -owned ,  contractor-operated  (GOCO)  ammunition  plants,  and  an 
Army  ammunition  activity. 

ARRADCOM  is  responsible  for  all  research,  development,  and  life  cycle 
engineering  of  assigned  weapon  systems.  Its  mission  also  includes  ini¬ 
tial  low-rate  production  for  conventional  systems  and  life  cycle  procure¬ 
ment  and  production  for  nuclear  munitions.  ARRADCOM  also  executes 
assigned  missions  in  support  of  other  DOD  elements  having  centralized 
management  responsibility  for  specific  weapons  systems  or  items.  In 
addition  to  large-caliber,  small-caliber,  mission  support  and  headquar¬ 
ters  staffs  at  Dover,  NJ,  command  elements  include  the  Chemical  Systems 
Laboratory  and  the  Ballistics  Research  Laboratory  at  Aberdeen  Proving 
Ground,  MD,  and  Benet  Weapons  Laboratory  at  Watervliet,  NY. 

Integrated  into  ARRCOM1 s  structure  is  the  US  Army  Munitions  Produc¬ 
tion  Base  Modernization  Agency  (MPBMA) .  The  Agency  is  responsible  for 
project  management  of  the  Munitions  Production  Base  Modernization  Pro¬ 
gram.  The  Agency  exercises  centralized  management  authority  over  the 
planning,  direction,  control  and  execution  of  the  Program  at  all  US  Army 
Ammunition  Plants  and  arsenals.  A  significant  amount  of  interface  be¬ 
tween  the  MPBMA,  ARRCOM,  ARRADCOM,  Air  Force  and  Navy  is  necessary  to 
assure  integration  of  the  MMT  Program  into  related  modernization  plans. 
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ARMAMENT  MATERIEL  READINESS  COMMAND 


CATEGORY  PAGE 

Chemical -  33 

Energy  Conservation  -  37 

Explosives -  39 

Fuzes -  42 

General -  44 

LAP -  44 

Metal  Parts -  31 

Pollution  Abatement  -  36 

Propellants -  38 

Quality  Control/Testing -  61 

Safety -  64 

Small  Arms -  66 
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AMMUNITION  PROGRAM 


Bridging  the  technology  gap,  particularly  in  those  areas  that  have  no 
civilian  counterpart,  is  a  challenging  task  for  the  Ammunition  MMT  Pro¬ 
gram.  In  many  respects,  the  Ammunition  program  presents  unique  problems 
which  require  innovative  solutions.  Practically  all  current  operations 
involve  a  great  many  hand  operations,  and  methods  must  be  found  to  effi- 
ciently  mechanize  these.  Batch  processes  must  be  converted  to  continuous 
processes  in  order  to  take  advantage  of  new  materials  handling  techniques 
and  to  improve  the  safety  of  operations. 

The  primary  objective  of  the  Ammunitions  Manufacturing  Technology 
Program  is  to  improve  existing  manufacturing  processes,  techniques  and 
equipment .  The  second  objective  is  to  bridge  the  gap  between  development 
and  full-scale  production.  The  third  objective  is  to  solve  technological 
problems  identified  in  the  program. 

The  Manufacturing  Methods  and  Technology  effort  in  the  Load,  Assemble 
and  Pack  area  is  guided  by  four  major  program  goals;  improved  economy  of 
operation,  improved  safety  conditions  for  operating  personnel,  establish¬ 
ment  of  a  rapid  response  production  capability,  and  improvements  in  the 
quality  of  the  end  product  produced.  All  of  these  goals  must  be  accom¬ 
plished  within  the  standards  and  criteria  established  for  pollution 
abatement  and  energy  conservation. 

Recent  changes  in  policy  and  guidance  have  required  Process  Technol¬ 
ogy  Projects  to  be  cost  effective  within  the  timeframe  and  procurement 
quantities  of  the  Five  Year  Defense  Plan  (FYDP) .  The  challange  of  intro¬ 
ducing  new  technology  within  this  guidance  is  being  met  by  developing 
systems  with  the  flexibility  to  produce  many  items,  establishing  an 
optimum  balance  between  system  simplicity  and  process  operational  re¬ 
quirements,  and  providing  equipment  designs  capable  of  high  efficiency 
operation  to  achieve  cost  effective  system  operations. 


Due  to  the  inherently  hazardous  nature  of  munitions  production,  an 
extensive  program  has  been  undertaken  to  upgrade  the  safety  of  explosive 
preparation  equipment,  loading  equipment,  and  assembly  systems.  The  MMT 
Program  relating  to  the  upgrading  of  the  operational  safety  of  loading 
lines  is  a  continuation  of  current  efforts.  This  program  will  define  and 
investigate  specific  operational  safety  hazards,  and  will  develop  equip¬ 
ment  and  systems  to  reduce  operator  exposures  and  risks. 
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SOLUTION  -  AS  A  RESULT  UF  PEP,  ESTABLISH  HINIHUM  PILOT  FACILITIES  AND  PROVE 
OUT  THE  MASS  PRODUCTION  FEASIBILITY  OF  COMPLEX  PROCESSES  AND/OR  FABRICATION 
-PROVIDE  DESCRIPTION  OF  MANUFACTURE  AND  IN-HOUSE  TEST  TOOLING  DESIGN  DATA. 


PROBLEM  -  PROCESS  TECHNOLOGY  REQUIRED  UNOER  PRODUCTION  CONDITIONS  FOR  COMPLEX 
AND  CRITICAL  COMPONENTS  WILL  HAVE  TU  8E  ESTABLISHED*  TWO  CRITICAL  COMPONENTS 
ARE  THE  MICRO-PROCESSOR  AND  MASS  SPECTROMETER. 
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SOLUTION  -  PROVIDE  A  PROVEN  PROCESS  TO  TREAT  AND  01SP0SE  OF  ALL  THE  WASTES  AND 
EFFLUENTS  OF  THE  MANUFACTURING  PROCESS. 


PR08LEM  -  CrtARCuAL  FItTtR  TESTING  EQUIPMENT  NEEDED  TO  PROVIDE  TESTING 
CAPABILITY  FOR  VARIOUS  CHEMICAL  AGENTS  DOES  NOT  EXIST. 
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14547 )  TITLE  -  PROCESS  TEChNtILuGY  FOR  1R  XM76  GRENADE  319  305 


PROBLEM  -  MMT  PROJECT  5  75  1314  OEVELOPEO  INSTRUMENTATION  FOR  AN  IMPROVED 
PERMEATION  TESTER.  HOWEVER  BECAUSE  OF  COST  l»5,D0D  PER  TEST  UNIT)  AN 
ANI IGUATED  METHOD  USING  FRUIT  FLIES  IS  STILL  USEO  FOR  MOST  OF  THESE  TESTS 
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SOLUTION  -  EVALUATE  NEW  MIXING  AND  HANOLING  TECHNOLOGY  THAT  WILL  MINIMIZE 
EXPOSURE  TO  SAFE  ANfc  TOXIC  MATERIALS. 


PROBLEM  -  CURRENT  PROBUCTIQN  FACILITIES  EXIST  ONLY  IN  PRIVATE  INDUSTRY.  THIS 
MUNITION  WILL  NOW  Bt  PRODUCED  IN  GOOD  FACILITY  FOR  MOB  PURPOSES.  CURRENT 
PROCESS  REQUIRES  IMPROVEMENTS  FOR  OSHA/EPA  STANDARDS. 
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SOLUTION  -  THIS  PRDJEAT  INCLUDES  THE  PROCUREMENT,  INSTALLATION  AND  EVAL  OF 
APPROPRIATE  HEAT  TRANSFER  EQUIP  TO  USE  THE  HEAT  FROM  NITRIC  ACID  VAPOR  TO 
PREHEAT  THE  SPENT  AA.1D  FEED  TO  DENLTRAT0R,  PRESENTLY  ACC0MP  BY  THE  USE  OF 
STEAM. 


PROBLEM  -  PaRT  OF  DENITRATION  OPR  INCLUDES  TRANS  OF  EXCESS  DENITRATION  STEAM 
TO  ACID  STEAMCONDENSER  WHERE  CONDENSED+COOLED  BEFORE  FED  TO  NITRIC  ACID 
ABSORPTION  TOwER. COUDEN+COOL  OF  NITRIC  AC  LD  SOLUTION  IS  ACCOMP  BY  COOL 
WATER, RESULTING  IN  LOSS  OF  AVAIL  ENERGY 
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PROBLEM  -  ADAPT  NECAP  (NASA  ENERGY  COST  ANALYSIS  PROGRAM)  TO  ACCOUNT  FOR  THE 
UNIQUE  DESIGN  FEATURES  OF  AAPS. 


PROBLEM  -  CURRENT  ACETIC  ACID  CONCENTRATION  PROCESS  AT  HSAAP  USES  N-PROPYL 
ACETATE  AS  AN  EXTRACTING  AGENT  TO  REMOVE  hATER  FROM  THE  ACETIC  ACID-  THE 
CURRENT  PROCESS  USES  VERY  LARGE  QUANTITY  OF  ENERGY  FOR  THIS  PROCESS 
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SOLUTION  -  DEVELOP  AND  USE  A  CONTINUOUS  PROCESS  TO  PRODUCE  GRANULAR 
COMPOSITION  B. 


problem  -  the  current  manufacturing  process  for  hmx  is  inefficient  in  that 

YIELDS  OBTAINED  ARE  STILL  LESS  THAN  THEORETICAL. 
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PRDDUCTDN  CAPABIU.TJES  DURING  EMERGENCY  PR 
PERFORMANCE  OF  MUNITIONS  PRODUCED  THIS  RAY 


PROBLEM  -  NITROCELLULOSE ,  MADE  FROM  BALED  COTTON  LINTERS,  HAS  APPROXIMATELY 
ONE  FOURTH  THE  THROUGHPUT  THAT  IT  DOES  taHEN  MADE  FROM  SHEETED  HOOD  PULP. 
THIS  PROBLEM  SEEMS  TO  BE  ASSOCIATED  *ITH  THE  INABILITY  TO  DROMN  OR 
COMPLETELY  UET  AND  PENETRATE  THE  COTTON- 
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FURNACE  FIRING  WLL  BE  USED  FOR  THE  NON-NOBLE  CONDUCTIVE  MEDIUM 
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(PROBLEM  -  NEW  IVA  BINARY  MUNITIONS  WILL  RE0UIRE  PROCESS  BASELINE  FOR  DESIGN 
OF  PRODUCTION  FACILITIES  TO  FILL/CLOSE  AND  LAP  THE  ITEMS. 

SOLUTION  -  MANUFACTURING  PROCESSES  WILL  BE  ESTABLISHED  AND  PROTOTYPE  EQUIPMENT 
ACQUIRED  TO  PRODUCE  THE  IVA  MUNITIONS. 
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SOLUTION  -  DEVELOP  REMOTELY  OPERATED  HIGHLY  SENSITIVE  INSTRUMENTATION  TO 
MEASURE  SLURRY  SClIS/LIQUID  PROPORTION  DURING  TNT  LOADING  OPERATIONS.  THIS 
HILL  PERMIT  CLOSE  CLNTRUL  OF  THE  TNT  PHYSICAL  CHARACTERISTICS  AND  RESULT  IN 
THE  HIGHEST  UNIFORM  QUALITY  POSSIBLE 
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43703)  TITLE  -  WASP  SHAPED  CHARGE  LINER 

PROBLEM  -  THE  WARHEAD  (WASP)  SHAPED  CHARGE  LINER  IS  PROJECTED  TO  HAVE 
DOUBLE  CONTOUR  WITH  VARIABLE  THICKNESS  h ALLS •  MACHINING  COSTS  FOR  T 
COULD  BE  AS  MUCH  AS  $25D  IN  ’THEN-YEAR*  DOLLARS. 


13712)  TITLE  -  PRODUCTION  BASE  FOR  NOVEL  SHAPED  CHARGE  LINERS  25D 


a 

a 

in 

LA 

3 

3 

a 

CSJ 

o 

-4 

LA 

•4* 

2 

a- 

LA 

LA 

X 

GO  LU 

a  cl 

GO 

3 

GO  X 

3  < 

3 

x  a 

O  3 

X 

<  3 

2 

3  a 

3 

a  z 

X  < 

44 

X 

3 

3  »_  3 

3 

x  go  < 

3  <  3 

X 

X 

Z  at 

3  03 

3 

3  >- 

<  X  X 

a 

GO 

r  a 

"•  UJ 

3  Z 

3 

a  go 

3  3 

X 

3 

3 

3  X 

a  a  a 

-4 

3  3  3 

3  X  GO 

X 

LU 

GO  3 

-4  H 

CQ 

0  3  3 

X  3 

GO 

< 

X  X 

<  CL 

3  3 

• 

<  <  3 

44  3 

GO 

X 

3 

G U  3 

tO  3  3 

X  X 

X  (- 

3  2  3 

3 

UJ  1— 

LL. 

z 

3  3  > 

<  3 

3  GO 

x  as 

3 

3 

3 

z  < 

UJ 

a 

<  X 

3  1 

3  GO 

3  LU  — 4 

CO 

a 

2 

z 

CL  CL 

CL 

3  X  GO 

x  a 

X  3  Z 

O  X 

X 

44 

CO 

3  a 

a  a 

CO  3 

<c  x  a 

3  <C  3 

a 

X 

3 

X  UJ 

GO  LL. 

LU 

3°i 

-4 

(-  CO 

GO  X  3 

3 

3 

CP  X 

<o 

3 

a  3 

a  x 

4  3 

o 

3 

3  3 

LU  X 

44 

3  GO  X 

z  to 

Z  3  <C 

3  GO 

O 

z 

X 

X  3 

GO 

O  3 

< 

<  Z  3 

x  3  a 

3 

44 

3 

a  u. 

a.  a 

z 

O  3 

X 

4*  _v 

3  3  z 

3 

X 

a 

3  a 

3 

a 

3  3  X 

*  3 

GO  z  X 

z  *-•  < 

z 

a 

O  GO 

CL 

GO  Z  x 

3  3 

GO  44  f— 

44  3 

3 

3 

a  lu 

z 

GO 

3  □ 

-4  )— 

3  X  44 

3  O 

00 

3 

GO 

UJ  GO 

<  a 

LU 

Z  3 

z  < 

Z  3  2 

O  3  44 

Q 

< 

3 

3  3 

UJ 

CL 

>-  a 

X 

3 

O  < 

3-10 

< 

X 

< 

•<  <T 

lu  a. 

3  *4  3 

GO 

Z 

X  X  a 

a  44 

3 

3 

3  U 

3  *< 

X 

3  3  X 

c  z 

<  3 

O  X  X 

X 

z 

"•  UJ 

*4  X 

u 

Z  "•  3 

3 

X 

X  3  3 

3  X 

X 

< 

GO 

3  CO 

GO  GO 

3 

3  a 

X  4* 

3 

<  3 

GO  X 

< 

X 

3 

GO 

a 

3 

a:  z  x 

3  3 

3 

X  Z  3 

3  Z  3 

2 

Z 

UJ  LU 

CL  UJ 

ar 

X  a  3 

3  X 

3 

3  a  X 

a  o 

3 

X 

44 

»  GO 

X  u 

3  3  44 

go  a 

< 

44  4-*  X 

3  44  CO 

O 

X 

< 

X 

z  < 

a  3 

< 

3  2 

3 

3 

I  (-3 

CO  3 

3 

3 

3 

3 

-A  (O 

3  a 

GO 

GO 

3 

Z 

<  3 

3 

2 

< 

a 

z 

GO  44  X 

z  a 

Z 

3  3  >» 

Z  X  3 

Z 

3 

X 

o  z 

LU  X 

44 

3X3 

a  z 

>  >  3 

3  < 

< 

h-l 

3 

z  a 

X  a. 

< 

3 

3HU 

44  < 

X 

<  Z  3 

3  Z  O 

44 

a 

3 

3  1— 1 

3 

3 

3 

a>  3 

3 

x  a  < 

3  44 

a 

X 

a 

< 

UJ  3 

z 

z 

< 

-4  .  a 

<  * 

3 

3  X 

GO  O  3 

< 

44 

3 

3 

CO  3 

o  < 

44 

LL. 

Z  3 

X  3 

3 

GO  X 

3  GO 

a 

3 

3 

3 

z  o 

< 

cL 

X  3  z 

3  3 

1-4 

3  •  O 

3  2  3 

< 

X 

X 

X 

X 

GO  Q 

3 

X 

3 

3  <  «! 

X  X 

3 

3  GO  Z 

O  3  > 

3 

□ 

a 

a 

-j  a 

3  —1 

GO 

3  3  3 

a  a 

3 

44  _J 

-»  z  z 

X 

3 

3 

<  X 

GO  < 

a 

3  X 

3 

3 

(-  3  Z 

Z  44 

X 

o 

z 

44 

*4  X 

<  P4 

►— 

3 

3  3 

GO 

3 

3  LU  <  • 

X  3 

< 

GO 

z 

a 

3 

X 

G  J  CL 

3 

♦  GO  < 

3  3  • 

a 

3  »-  X  h- 

3X3 

2 

3 

< 

44 

<t 

LU  □ 

a  lu 

3 

1-4 

X 

a  a  go 

X 

->  GO  •—  GO 

3  3  3  • 

X 

3 

X 

3  Z 

LU  3 

Z 

> 

GO  3  3 

44  LU 

X 

a  a 

3  44  GO 

o 

a 

X 

3 

a 

< 

X  < 

UJ 

< 

3  3 

X  X  3 

X  Z  X  3 

0  2  3 

3 

a 

GO 

3 

3 

X  UJ 

X  X 

X 

3 

go  44  a: 

<  <  z 

z 

x  a  uj 

O  Z  3 

3 

3 

44 

3 

3 

•3* 

GO 

GO  20  3 

:*  lu  <t 

3 

3  *  Z 

z  -•  x  a» 

z 

3 

3 

3 

C 

LU  « 

Up  3 

GO 

3 

3  «C  3 

2  X 

u.  3  a  >4 

h  at  <  4 

*c 

a 

03 

C3 

44 

o  x 

a  3 

LU 

3 

3  3  aa 

3  3 

3 

a  <  3 

ZHfltZ 

2 

X 

< 

X 

X 

44 

GO 

>-4 

a  □ 

X  3 

Z 

3  X 

44  X  O  X 

Q 

CL 

3 

3 

3 

<  -J 

Z  GO 

GO 

3 

X  3  X 

(-  3  go 

_ 

z  Z  GO  3 

X  3  O  3 

<t 

GO 

GO 

X  3 

□  z 

3 

X  X  X 

□  GO 

z 

a  3  o  x 

3  <  X  3 

o 

3 

3 

->  tU 

3 

3 

LU  3  3 

3 

r>  X  3  3 

*»S4(- 

lU 

* 

* 

z 

2 

3  O 

C“ 

“> 

3  3 

3  3 

X 

3  3  3  44 

X 

O 

44 

a 

X 

a 

o 

< 

a 

ZZH  • 

<  -  a 

3 

<.  <c  X  X 

z  GO  o 

X 

3  * 

a 

UJ  >■ 

z  J* 

3 

at 

44  □  44  GO 

3  3  X 

4L 

x  x  go 

3  3  44  Z 

z 

3 

GO 

3 

X 

a.  3 

*4  a 

Z 

CL 

3  3  0 

44  J  X 

X 

3  3  3 

>  X  X  "• 

o 

3 

GO  O 

3 

< 

03  3 

UJ 

X  GO  44  z 

3  «« 

Z  3  3 

44  2  3  Z 

44 

3 

3  <t 

<t 

3 

X  3 

X 

o 

o 

a  z  >-  3 

GO  3  (— 

3 

3X33 

GO  -4 

3 

< 

—4  LU 

2 

GO  •— > 

a  go 

44 

3 

3  a  44  a 

3  GO  GO 

3  3  *«  Z 

<  go  •  X 

< 

X 

a  x 

3 

X 

LU  GO 

;> 

44  GO  X 

3  3 

3 

3  3  3 

X  3  GO  3 

3 

3  • 

a  x 

z 

3 

2  a 

UJ 

CL 

a 

3  3  Z 

Z  -  CD 

GO 

2  X  X  3 

OQ  3  3  <C 

3 

z  a 

3  < 

44 

a  • 

LU  x  • 

3 

i-4 

X 

X  3  3  3 

44  Z 

< 

3  3  3 

<  <  O  X 

X 

<  3 

GO  2 

3 

a  a 

z  a.  go 

X 

3 

X 

(-3(01 

(3  3 

X 

Z  O  go  3 

X  3 

CO 

x  r 

3 

3  3 

a  -i 

I  UJ  • 

a 

X 

3 

1  44  z 

CO 

Z  GO 

1  3  3 

< 

GO 

1  O 

3 

3 

1  X  < 

3 

LU 

1-4 

1  X  3  Z 

3  44 

< 

1  <C  3  Z 

30 

X 

1  44 

3 

a 

1  3 

>■  -4 

Z  UJ  z 

3  Z  44 

Z  <  X 

x  a 

z  < 

3 

Z  3 

3 

t  a  cc 

a  >  ^ 

1 

1 

X  X  3 

a  x  x 

1 

X  3  H  3 

a  >  3  go 

1 

X  03 

a  z 

1 

X  3 

LU  UJ 

-•ax 

LU  X  >  Q 

44  <  3 

3  0  3 

44  a  lu  < 

3  < 

44  < 

3  3 

-I  o  t- 

l-XO 

UJ 

3 

— 1  44  3  3 

3x3 

3 

3  3  0  3 

3  X  3  X 

3 

3  3 

3  > 

3 

3  O 

03  Z  < 

3  LU  □ 

3 

3 

to  x  go 

3  3  3 

3 

CO  3  3  CL 

3  3  3  03 

3 

CO  GO 

3  a 

3 

03  Z 

a  <r  x 

3X2 

3 

3 

a  +  x  3 

3  GO  O 

(- 

O  <  X  <£ 

3  x  GO  < 

3 

O  3 

3  < 

3 

a  3 

X 

a 

-4 

-4 

X 

(3 

3 

X 

o 

3 

X 

a 

44 

X 

a. 

GO 

3 

fr 

X 

GO 

H 

X 

GO 

3 

X 

GO 

3 

X 

CO 

O' 

o 

3 

CA 

—4 

*o 

CO 

O' 

r4 

r- 

CO 

CO 

CO 

LA 

co 

sr 

» 

w 

•■4 

w 

a 

3 


53 


SOLUTION  -  PROVIDE  AN  AUTOHAT  1C  MEASURING  DEVICE  ON  THE  TRANSPORTER  OF  THE 
LOAD/  UNLOAD  SYSTEM. 
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PROBLEM  -  THE  CURRENT  PRODUCTION  PROCESS  FOR  MANUFACTURING  HF1  PROJECTILES  IS 
EXTREMELY  EXPENSIVE*  PROPRIETARY  PRODUCTION  PROCESSES  DEVELOPED  BY  PRIVATE 
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SOLUTION  -  EVALUATE  THE  DESIGN  AND  MATERIALS  OF  CONSTRUCTION  OF  SHORT  BARS, 
DEVELOP  NEW  TECHNIQUE  UTILIZING  LON  HEAD  PRESSURES.  THE  DEVELOPMENT  OF  A 
WELDING  MACHINE  ANDIOR  PROCESS  TO  PERMIT  VARIABLE  SCHEDULES  AND  WELO  SAMPLES 
WHILE  IN  OPERATION. 


PROBLEM  -  THE  ABILITY  TO  PREDICT  FAILURE  UF  MACHINE  OR  COMPONENTS  IS 
NON-EX  1 STANT •  FAILURES  ARE  COSTLY  AND  REDUCE  PRODUTION  OUTPUT. 
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SOLUTION  -  INSTALL  RECOMMENDED  ONE  SUBMODULE  NOISE  SUPPRESSION  SYSTEM  AND 
EVALUATE  ALL  OTHER  SUBMODULES. 


PROBLEM  -  PL92-50D  REQUIRES  THAT  hASTE  DISCHARGES  BE  MONITORED  TO  ASSURE  THAT 
AQUATIC  LIFE  ARE  PROTECTED  FROM  TUX IC/HAZARDOUS  SUBSTANCES.  IN  ADDITION, 
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SOLUTION  -  USE  AMMCM*  IN  THE  FORM  DF  AMMONIUM  ACETATE  TO  NEUTRALIZE  EXCESS 
NITRIC  ACID.  AMMONIUM  NITRATE  SLUDGE  KILL  BE  CATAL YTICALLY  HYDROGENATED  TO 
DESTROY  OTHER  RESIDUES.  FINAL  SOLUTION*  15  NH4ND3  IN  WATER  AND  HAS  A  VALUE 
TO  5  TIMES  THAT  OF  SODIUM  NITRATE. 


O' 

r-t 

o 


o 

o 

o 


Q 

i 


in  l 
oo  l 
l 
I 
I 


r- 

00 


rg 

O' 

rg 


>* 

m 

>* 


eg 

1  a 

oo 

l  oo 

i  m 

1 

I 

aC 

1 

i 

1  ’JO 

a 

1  O 

>— 4 

1  m 

aC 

i 

CL 

i 

1 

3 

LU  3 

X 

QC  3 

3  —4 

3 

X  LU 

z 

3  a 

3 

z 

3 

•  < 

3  3 

O  3 

3  3  3 

3 

»-  to  a 

X  Q 

to  3  to 

Z 

< 

3  < 

JE  3  3 

Q 

3  3 

3 

3  3 

O  3 

3  Z  o 

Z  CO 

3  <  3 

— i  —* 

a  3  oc 

QC  O 

to 

3  < 

X  3 

3  3 

3  3  3 

3 

a  *-<  3 

z  >o 

13 

Q 

X  * 

-<  rg 

< 

LU  3 

3  X 

-J  *H 

u. 

3  a 

z  X 

a. 

<  z 

3  3  3 

3 

QC 

3  3>— 

oC 

a 

3  to 

XXX 

<  3 

t* 

Z  — i 

<  X 

LU  X 

CL 

3 

3 

>-  o 

O  3 

3  >-«  O 

QC 

>• 

o 

X  3  X 

lu  a 

aC 

3  < 

H  O  □ 

< 

oc  ac 

— <  3 

3 

z 

<  a 

0  3  3 

LU 

— 

3 

z  a 

CO 

to  to 

3  3m 

h*  ^ 
X  3 

X  QC 


>- 

3 


to  a 
< 


co 

to  3 

3  X 

o 

<  OC 

QC  QC 

X 

X  3 

3  o 

3  3 

QC 

Q  • 

a 

CD 

3  3* 

3 

3 

3  a  z 

a:  X 

0X3 

3  H- 

X 

to  3  3 

3 

3 

3  3 

Z 

3 

3  X  C 

tO  3 

3 

O  ac 

3 

3  X 

QC  tO 

3 

<o  <  a. 

3  3 

C 

3  to  3 

a  >- 

to 

3  o  ad 

3  to 

a 

>-3  3 

o  < 

Ql 

rs  /J 

4  4 

to 

>-  — i  3 

ac 

3 

Z  O  < 

3  QC 

3 

*5.  3 

3 

3  3  0 

3  ^ 

3 

0  3  3 

O  O 

3 

CO  3 

3  3 

to 

3  <  to 

3  3 

< 

O  3 

;»  oc 

-K 

aC  3  3 

3 

<  3  OC 

Q  • 

3 

3  0  3 

o 

tO 

3  3 

1  3 

3 

1  <  O 

h- 

3 

z  < 

1 

X  O  OC 

O  ac 

3  Z 

3  3 

3 

3  >- 

h-  Z 

3. 

OO  to  < 

3  3 

3 

a  *-i  x 

3  O 

3 

oc 

O 

3 

3 

to 

sj- 

m 

>r 


x 

a 


qc 

a 


CO 

< 


a. 

a 

aC 


<  * 

X  LU 
<  3 


-I  □ 
3  00 
X  aC 

LU  < 

aC  3 

QC 


a 

co 


a 

3  3 

< 

to 
a:  to 
LU  LU 
I—  3 

<  a 

CD  OC 
3  CL 

LU  3 

- J  Z 

<X  LU 
3  — > 
tO  3 


CL  Q 


tO  <  3 
3  < 

a  lu  z 
3  u-  a 


aC 

a  lu 
X  o 
ac  < 

<  o 

O  H-4 

Z  -•  Q 


a.  o  ►— 

<  z  < 
—  c* 

>■  to  u 

QC  D  U 

<  < 

~t  Q  Z 

QUJH 

Z  3 
3  3  • 

U  LU  J 

z  a.  a 

-4  to  3 


CL 

a 


u 

a 

ac 


a  x 

l  3 

>-  LU 

O  Q  * 

3  3  < 

a  u  oc 
Z  z  I 
x  -•  x 
o 

LU  to  Q 

t-  to  z 

LU  < 
LU  LJ 

X  CD  •* 
3  QC  3 
CL  Z 
O  LU 

Z  0  QC 
N  UJ  QC 


to  U  J 
— '  <  3 
X  LU  LU 

lu  a. 
z  u  qc 

<  CL 

• 

LU  to  -J 
r-J  — I 


< 

X 

a 

3 

3 


J  u  < 

-I  <  3 
<  QC  to 
03  I —  —« 

3* 

oc  >• 

LU  OC  3 

00  X  z 

3  ^  < 

i  a 


<  □  LU  J 
o  — j  tO  CD 

a  <  oc 

UJ  Z  J  h 
X  JS  a 
3  lj  -  a 

UJ  to  <3 
LU  3  13 
3  «-H  QC 


o 

>*■ 


in 


-  — <  to 
<0  3 

■  >*  a 

i  3  3 

I  <  z 
>  z  -• 

i  *r  3 

z 

.  cl  a 
•  a  o 


a 

i  iu  z 

QC  — ■ 


3  3 
a  z 


i  — ■  a 

l  3  QC 


3 

3  3 

z 

< 

CO 

tO 

3  3 

tO  3 

3 

CL 

CD  3 

X 

<< 

3 

tO 

QC 

3 

QC 

to 

3  < 

3 

a 

;» 

3 

CO 

3  3 

3 

< 

3 

3  Z 

to 

X 

QC 

3 

a  3 

Z 

< 

3 

3  a 

3 

to  CD 

>- 

CL 

Q  3 

QC 

X 

z  < 

O 

3 

CL  3 

3 

tO  3 

Q 

Z  Z 

CD 

X 

3 

3 

3 

X 

» 

3 

a 

3  3 

Q 

3 

C  3 

3 

rg 

to 

CD 

3 

3 

QC  3 

QC 

3  < 

3 

3 

to 

g> 

X 

3 

3 

i—4 

3 

o  z 

a_ 

3 

< 

3 

3 

• 

3 

O 

3 

3 

3 

X  3 

OC  to 

• 

CO 

CL  Z 

X 

r- 

tO  — < 

< 

3P 

3 

3 

a:  x 

to 

CL  3 

O 

3  CD 

— I 

to  X 

3 

3 

< 

3 

<  X 

1—4 

X 

z 

Q 

3  — ' 

3 

3 

3 

tO 

Q 

3 

3 

< 

X 

X  3 

1—4 

Z 

tO  3 

a 

3  3 

1 

tO 

3 

O 

ac 

< 

—  < 

3 

3  Z 

a 

O 

X 

3 

aC  ~ 

3  ac 

3 

CD  QC 

3 

o 

aC  c 

X 

3 

3 

a 

3  3 

• 

3  CD 

3 

co 

X  3 

Z 

Z 

3  3 

3 

•-« 

i 

3  -4 

X 

X  3 

3 

to 

a. 

3 

3 

3 

>- 

X 

z 

<  CL 

< 

< 

cl  a 

Q 

3 

3  3 

O 

3 

o 

oC  < 

X 

+  to 

3 

• 

a 

a 

3 

< 

Z  3 

z 

1—4 

3 

z 

> - - 

3 

3 

to 

a 

3 

LU  O 

to 

CD 

3  O 

3 

3 

Z 

aC 

LU  3 

3 

3 

Z 

3 

3 

3  QC 

3 

3 

< 

a 

*  3 

3 

3  3 

QC 

3 

4 

to  3 

ac 

•x  >- 

to  0C  LU 

>•  a  x 

—i  3 

4  vy 

z  3  a 

<  □  h- 


oC 

o 


3  43 

_4 

QC  < 

< 

< 

Z 

X 

X  X 

CD 

3 

3  3 

ac 

X 

u.  • 

3 

<  CO 

3 

3 

3 

3 

□  3 

QC 

3 

3 

3  Z 

X 

3 

3 

—4 

X 

3  < 

3 

3 

CL 

a 

i  a 

3 

to 

3 

X 

3 

Q 

Z 

X 

3  * 

3 

X 

ac 

3  3 

X 

3 

3 

3 

•  X 

3 

m 

—4 

<  X 

3 

CD 

3 

3 

a 

3 

<  □ 

3  CJ 

< 

• 

X  3 

X 

3 

3 

Z 

CD  < 

3 

< 

1 

to  o 

X 

o 

O  ^ 

1  vO 

3 

3 

CD 

3 

1  o 

• 

to 

1 

z 

1—4  H 

in 

>■4 

3 

< 

3 

1  3 

O 

z 

Z 

to  r- 

—4 

3  tO 

z  • 

to 

co 

QC 

a 

z 

1 

X  3 

CD 

n- 

1 

X 

3 

X  Z 

a  m 

3 

3 

1 

X  ac 

a 

3  3 

►-* 

Z  3 

3  cd 

3 

—4 

«— 4 

3 

Z 

3  3 

3 

3 

3  C 

3 

3  < 

3 

3 

3 

a  cl 

3  QC 

3 

3 

3 

3 

3  Z 

3 

CO  (3 

3 

3  3 

3 

m 

— i 

Z  X 

3  CD 

a. 

«-4 

o 

3 

GO  a 

to 

3 

a  3 

3 

CD  3 

3 

a 

CL 

<  3 

3  3 

a 

X 

3 

a  3 

—4 

3 

oC 

a 

— 

QC 

CD 

! 

►-4 

QC 

3 

CL 

to 

f- 

CL 

to 

i 

3 

in 


a  — 


a 

3 


58 


SOLUTION  -  USE  PRODUCiI  TEMPERATURE  AND/OR  ON-LINE  ANALYZERS  AND  FL0»  METERS  AS 
A  BASIS  FOR  IMPROVED  CONTROL  OF  A  CUNT1NU0US  DRYING  OPERATION  AND  REDUCE  THE 
AMOUNT  OF  OFF-LINE  ANALYSIS  REQUIRED. 
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PROBLEM  -  STANOARD  BALLISTIC  EVALUATION  TESTS  ARE  THE  ONLY  MEANS  AVAILABLE 
FUR  ASSESSING  PROPELLANTS  FOR  HIGH  PRESSURE/HIGH  VELOCITY  SYSTEMS  SUCH  AS 
The  ID5MM  AND  120MM  TANK  GUNS.  THESE  PROCEDURES  ARE  VERY  EXPENSIVE  ANO  TIME 
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SOLUTION  -  INSTALL  ANii  EVALUATE  AN  ON-LINE  ION  CHROMATOGRAPH,  A  GAS 

CHROMATOGRAPH,  AND  A  SPECTROPHOTOMETER  IN  THE  NO  SUPPORT  EQUIPMENT  WHICH  IS 
TO  BE  OPERATED  OURING  FY 8<!  UNDER  MMT  5  8X  4D61,  NO  PROCESS  OPTIMIZATION. 
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PROBLEM  -  IN  THE  CURRENT  METHOO  OF  TESTING  THE  METALLURGICAL  PROPERTIES  OF 
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PROBLEM  -  THE  PRESENT  METHOD  OF  INSPECTION  LOAOED  PROJECTILE  UTILIZES  A 
STANDARD  RADIOGRAPHIC  FLM  METhOD.  LABOR  AND  MATERIAL  (FILM)  ARE  COSTLY. 
DETERMINATION  OF  CRITICAL  DEFECT  IS  SUBJECT  TO  HUMAN  JUDGEMENT,  FATIGUE,  AND 
ERROR  . 
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RAPIDLY  EMERGING  NEB  MANUFACTURING  TECHNIQUES  ON  A  COST/PRODUCTIVITY  BASIS 
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PROBLEM  -  THE  INCREASED  REQUIREMENTS  FOR  .5D  CAL  AMMUNITION  IS  IN  EXCESS  OF 
THE  CAPACITIES  OF  CURRENT  PRODUCTION  EQUIPMENT. 
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WEAPONS  PROGRAM 


The  US  Army  Armament  Materiel  Readiness  Command  (ARRCOM) ,  headquar- 
^®^®d  at  Rock  Island,  11*,  has  responsibility  for  MMT  projects  on  weapons 
^  -Lull  scale  production#  ARRADCOM  is  responsible  for  MMT  projects  for 
weapons  in  development  or  initial  production.  Most  of  the  weapons  proj¬ 
ects  are  performed  through  Watervliet  Arsenal  (WVA)  and  Rock  Island 
Arsenal  (RIA).  The  main  emphasis  of  the  weapons  MMT  program  is  the  mod¬ 
ernization  and  upgrading  of  operations  through  the  REARM  program.  The 
purpose  is  to  reduce  costs  and  improve  product  quality  by  taking  advan¬ 
tage  of  the  advances  in  metalworking  technology. 

Many  of  the  projects  planned  for  FY82— 86  at  Watervliet  Arsenal  are 
related,  in  whole  or  in  part,  to  the  handling  and  fixturing  of  cannon 
tubes  and  their  components.  Since  many  items  produced  at  Watervliet  are 
large,  complex  and/or  require  close  tolerances,  the  setup  and  movement 
time  are  important  cost  drivers. 

A  major  cost  driver  at  WVA  is  metal  removal.  Since  the  alloys  used 
in  weapons  are  expensive  and  difficult  to  work,  producing  components 
close  to  final  shape  will  reduce  the  cost  and  time  required  for  finish¬ 
ing.  Methods  being  explored  include  hot  isostatic  pressing  (HIP)  and 
powder  metallurgy  (PM).  Projects  are  also  proposed  to  improve  the  metal 
removal  process.  High  speed  metal  removal  is  addressed  in  several 
projects  as  are  efforts  proposed  to  perform  multiple  operations  at  one 
time.  Some  of  the  other  areas  in  the  Watervliet  submission  include  group 
technology,  computer-aided  manufacturing,  non-traditional  surface  hard¬ 
ening  methods,  chromium  plating,  and  finding  substitutes  for  critical 
materials . 

Cost  reductions  and  productivity  increases  in  manufacturing  continue 
to  be  the  prime  objectives  of  MMT  at  Rock  Island  Arsenal.  Because  RIA  is 
a  job— shop  organization,  administration  and  planning  overhead  is  a  sig¬ 
nificant  cost  driver.  By  developing  an  integrated  computer-aided  manu- 
facturing/managment  information  system  the  Arsenal  will  be  able  to 
efficiently  control  all  operations  from  receipt  of  an  order  to  delivery 
of  the  product.  Some  of  the  management  areas  addressed  include  process 
modeling,  performance  measurement,  computer-aided  work  measurement  sys¬ 
tem,  and  online  production  information  system.  Cost  benefits  are  also 
expected  from  improved  material  handling  and  in-process  control  projects 
which  are  tied  into  the  overall  CAM/MIS  effort  at  RIA.  Efforts  in  this 
area  include  robot  loading  of  machines,  and  automated  process  control. 

Since  RIA  s  task  is  primarily  metalworking,  there  are  several  proj¬ 
ects  included  in  this  area.  While  all  efforts  will  in  themselves  reduce 
costs,  coupling  with  the  Arsenal's  overall  CAM/MIS  Will  further  increase 
the  benefits.  Seme  of  the  areas  covered  include  casting,  welding,  and 
electro-chemical  grinding. 
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PROBLEM  -  THE  BONO  BETWEEN  OPTICAL  ELEMENTS  AND  ThElR  STRUCTURAL  SUPPORTS 
MUST  BE  FREE  OF  VQICSf  OF  UNIFORM  THICKNESS  AND  OF  SUFFICIENT  STRENGTH  TO 
HOLD  FAST  AND  MAINTAIN  ALLGNMENT  UNDER  SEVERE  SHOCK. 
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SOLUTION  -  USE  ION  IMPLANTATION  TO  ALTER  OPTICAL  PROPERTIES  OF  GALLIUM 

ARSENIDE  AND  PH05PH1DE  SUBSTRATES  TO  DIRECTLY  FORM  OPTICAL  WAVEGUIDES  IN 
ONE-STEP  PROCESS. 
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SOLUTION  -  ADAPTIVE  CONTROLS  ARE  BEING  USED  IN  AN  INCREASING  NUMBER  OF  H  ELDING 
APPLICATIONS  TO  DEEMPrtAS IZE  0PERAT0R7S  SKILL  IN  MAKING  CONSISTENT  PRODUCT. 
SUCH  FEEDBACK  CONTROL  ROBOTS  SHOULD  BE  USED  ALSO  IN  WEAPONS  FABRICATION. 
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COMPONENT  —  INFORMATION  SYSTEMS  (CONT  INUfcD ) 
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SOLUTION  -  USING  COMPUTERIZED  TECHNIQUES  AND  PRODUCTION  CASTING  FACILITIES 
THE  OPTIMUM  SHAKE  OUT  TIMES,  RISER  SLEEVES  AND  GATING  AND  RISERING 
CONFIGURATIONS  WOULD  BE  DETERMINED.  PROPERTIES  OF  CAST  MATERIALS  WILL  BE 
EVALUATED  FOR  DIFFERENT  CAST  DESIGNS. 
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CRES1STANCE )  WELDING  MACHINES  OF  VARIOUS  TYPES  WOULD  HAVE  TO  BE  LARGE  AND 
WOULD  TAKE  EXCESSIVE  TIME  TO  WELD  J.0INT  AREAS  25  SOUARE  INCHES  OR  MORE. 

SOLUTION  -  COMBINE  THE  FEATURES  OF  BOTH  METHODS  TO  DELIVER  SUFFICIENTLY  LARGE 
SPECIFIC  ENERGY  FOR  WELDING  OF  LAGE  PARTS. 
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SOLUTION  -  EVAL  PRESENT  TECHNIQUES  AND  EQUIPMENT.  DEVELOP 

COMPUTER-AIDED-MODULAR  METHOD  TO  PREDICT  MIN  TIME  REQD  TO  HEAT  A  PART. 
DEVELOP  MODELS  TO  COMPARE  COSTS  TO  HEAT  A  GIVEN  PART  BY  VARIOUS  MEANS  ( GAS 
INDUCTION,  RESISTANCE,  ETC). 
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PROBLEM  -  PERIODIC  NET  CHEMISTRY  ANALYSIS  OF  PLATING  BATHS  IS  RE QD  TO 

MAINTAIN  PRCPER  CHEMICAL  BALANCE.  THE  TIME  LAG  BETWEEN  ANALYSIS  AND  USE  IS 
DETRIMENTAL  FACTOR. 
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SOLUTION  -  HONE  FORMING  IS  A  SIMULTANEOUS  PROCESS  WHERE  HONING  AND  MATERIAL 
BUILDOUT  BY  ELECTROPLATING  TAKE  PLACE  TO  ACHIEVE  THE  DESIRED  DIMENSION  AND 
FINISH.  COST  SAVINGS  CAN  BE  ACHIEVED  KITH  THE  PROCESS  FOR  RECOIL  CYCLINDER 
MANUFACTURE  AND  RECLA 1 MATI ON . 


PROBLEM  -  INEFFECTIVE  CLEANING  OF  MACHINED  SURFACES  CAUSES  METALLIC 

CUNTAM1NAT ION  OF  THfc  HYDRAULIC  FLUID  AFTER  THE  RECOIL  SYSTEM  IS  ASSEMBLEB. 
SUCH  CONTAMINANTS  ARE  DIFFICULT  TO  REMOVE  WITH  NORMAL  FLUSHING  PROCEDURES. 
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SOLUTION  -  EVALUATE  HIGH  SPEED  METAL  REMOVAL  METHODS  AND  AVAILABLE  EQUIPMENT. 
FUTURE  VEARS  FUNOING  BILL  PROVIDE  FOR  ACQUISITION  AND  TESTING  OF  NErt  MACHINE 
AND  PROCESS. 


PROBLEM  -  POWDER  CHAMBERS  PRODUCTION  ON  LARGE  BORE  CANNON,  8  IN  M201  , 

CURRENTLY  REQUIRES  14  HOURS  TO  ACCOMPLISH  BOTH  ROUGH  AND  FINISH  OPERATIONS 
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SOLUTION  -  THE  CRITICAL  STAGES  OF  THE  CHROMIUM  PLATING  PROCESS  MILL  BE 

IDENTIFIED  AND  A  PROGRAMMABLE  CONTROLLER fS )  DEVELOPED  TO  REDUCE  TO  NEAR  ZERO 
THE  MANIPULATION  FUNCTIONS  REQUIRED  OF  AN  OPERATOR. 


PROBLEM  -  RDTARY  FORGED  TUBES  ARE  CURRENTLY  HEAT  TREATED  BASED  ON  HISTORICAL 
DATA.  IF  THE  INITIAL.  CYCLE  DDES  NOT  RESULT  IN  ADEOUATE  PROPERTIES  ADDITIONAL 
CYCLES  ARE  PERFORMED  UNTIL  ACCEPTABLE  PROPERTIES  ARE  ATTAINED. 
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SOLUTION  -  NEk  TECHNOLOGY  IS  BEING  DEVELOPED  THEREBY  A  SET  OF  ROTATING  CUTTERS 
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THE  TECHNOLOGY  IS  ABPlICABLE. 
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SOLUTION  -  DEVELOP  A  METHOD  ANO  APPROPRIATE  TOOLING  TO  ALTER  THE  RIFLING 
PROFILE  OF  GUN  TUBEi. 
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SOLUTION  -  AUTOMATE,  TO  MAX  FEASIBLE  DEGREE,  INSPECTION  OPERATIONS.  USING 
LASER  TECHNOLOGY,  ELUIP  A  STRAIGHTENING  PRESS  WITH  FEEDBACK  CONTROL  TU 
SELECT  LOCATION  FOR  APPLICATION  OF  BENDING  FORCES.  CONTROL  ALL  DNC  EQUIPMENT 
WITH  A  CNC  MASTER  UNIT. 


PROBLEM  -  RADIOGRAPHIC  INSPECTION  IS  USED  EXTENSIVELY  TO  ASSURE  THE  QUALITY 
OF  HOWITZER  CARRIAGES  DURING  MFG.  TO  OBTAIN  SATISFACTORY  X-RAYS  ALIGNMENT  IS 
CRITICAL.  USING  THE  PRESENT  METHOD  CONSISTENCY  OF  EXPOSURE  IS  IMPOSSIBLE. 
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NOTIFY  PERSONNEL  wHAT  CORRECTIVE  ACTION  IS  NECESSARY,  I.E.,  MACHINE  SPINDLE 
AND  PULLEY  SHOULD  BE  BALANCED. 
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PROBLEM  -  RADIOGRAPHIC  INSPECTION  IS  USED  EXTENSIVELY  TO  ASSURE  THE  QUALITY 
OF  HOWITZER  CARRIAGES  DURING  MFG •  TO  OBTAIN  SATISFACTORY  X-RAYS  ALIGNMENT  IS 
CRITICAL.  USING  THE  PRESENT  METHOD  CONSISTENCY  OF  EXPOSURE  IS  IMPOSSIBLE. 
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PROBLEM  -  CONVENTIONAL  WEAR  RESISTANCE  SURFACE  COATINGS  ARE  APPLIED  BY 
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US  ARMY  AVIATION  RESEARCH  AND  DEVELOPMENT  COMMAND 


(AVRADCOM) 


The  US  Army  Aviation  Research  and  Development  Command  (AVRADCOM), 
with  headquarters  at  St,  Louis,  MO,  is  responsible  for  Army  aviation 
research,  development,  product  improvement,  acquisition  of  assigned  mate¬ 
riel,  initial  procurement,  and  production.  The  Command  directs  the 
Research  and  Technology  Laboratories  with  headquarters  at  NASA  -  Ames 
Research  Center,  Moffett  Field,  CA;  US  Army  Avionics  Agency  and  Labora- 
tory ,  Fort  Monmouth,  NJ;  Applied  Technology  Laboratory  at  Ft.  Eustis,  VA; 
US  Army  Bell  Plant  Activity,  Fort  Worth,  TX;  and  the  US  Army  Hughes  Plant 
Activity,  Culver  City,  CA.  Three  project  managers,  Aircraft  Survivabil¬ 
ity  Equipment,  CH-47  Modernization  Program,  and  Navigation/Control  Sys¬ 
tems,  are  located  at  AVRADCOM.  PM  Advanced  Attack  Helicopter  (AAH)  and 
PM  Blackhawk  are  located  at  AVRADCOM,  but  are  under  the  direct  control  of 
HQ,  DARCOM. 

The  overall  emphasis  of  the  Army’s  aviation  MMT  program  is  to  perfect 
technologies  which  have  a  good  probability  of  implementation  and  high 
potential  benefits.  For  the  most  part,  efforts  are  directed  towards 
projects  which  offer  both  cost  reductions  and  product  improvements.  The 
results  of  these  projects  will  be  made  available  to  other  Government 
agencies  and  to  Industry. 

The  most  important  criteria  of  aircraft  materials  are  strength  and 
low  weight.  A  large  part  of  the  aviation  MMT  program  is  dedicated  to 
establishing  processes  to  replace  metals  with  materials  which  have  better 
strength  to  weight  ratios.  Composite  materials  suitable  for  aviation 
have  been  developed  and  are  being  used;  however,  techniques  for  the  pro¬ 
duction  and  application  of  composites  need  further  development  to  achieve 
increased  use. 

The  use  of  composite  materials  in  Army  aircraft  is  anticipated  to 
increase  as  a  result  of  current  work  in  R&D  and  MT  leading  to  an  all¬ 
composite  helicopter  fuselage.  Raw  material  costs  are  expected  to  de¬ 
crease  with  the  increased  use  of  composites  in  DOD  and  Industry.  Also, 
as  confidence  in  the  use  of  composites  increases,  reservations  held  by 
the  design  and  (quality  control  groups)  will  diminish,  and  composites 
will  be  incorporated  in  the  earliest  stages  of  weapon  development.  This 
will  result  in  increases  in  MMT  work. 

Composite  projects  are  planned  for  virtually  every  part  of  the  heli¬ 
copter.  Several  projects  are  planned  in  the  airframe  area.  One  will 
establish  manufacturing  methods  for  application  of  composites  to  a  main 
fuselage  primary  structure  (the  rear  fuselage  of  the  Blackhawk).  A  proj¬ 
ect  planned  in  the  rotor  area  will  establish  a  manufacturing  process  for 
the  main  rotor  blade  of  the  Blackhawk.  In  the  drive  area,  one  project 
will  focus  on  the  drive  shaft  and  another  Vill  result  in  methods  for  man¬ 
ufacturing  a  gearbox  housing. 
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Several  projects  will  attack  technical  problem  areas  that  affect  all 
composite  manufacturing.  These  projects  address  automation  of  cutting 
and  layup  operations,  and  improvements  in  machining,  fastening,  and  new 
materials.  The  development  of  automated  techniques  will  be  pursued  in 
cooperation  with  the  Air  Force,  the  lead  service  in  this  area. 

Perhaps  the  most  significant  project  areas  in  terms  of  advancing  com¬ 
posites  manufacturing  and  usage  is  in  the  development  of  improved  and  new 
quality  control  techniques.  Projects  planned  in  this  area  will  address 
materials  characterization,  in-process  controls,  and  non-destructive 
evaluation.  These  projects  will  ensure  optimum  processing  and  material 
performance,  which  will  increase  confidence  in  composites. 

There  are  many  areas  in  aircraft  in  which  metals  can  not  be  re¬ 
placed.  Projects  have  been  submitted  to  improve  production  of  these 
items.  Since  many  aircraft  metals  used  in  the  propulsion  system  are 
tough  and  expensive,  maching  to  final  shape  is  difficult  and  produces 
costly  scrap.  Improving  powder  metal  technology  will  provide  components 
much  closer  to  final  shape,  greatly  reducing  the  time  and  effort  to  pro¬ 
duce  the  final  product.  Several  projects  are  included  to  implement 
recent  advances  in  gear  manufacturing  and  should  provide  an  improved  item 
at  a  lower  cost.  Projects  are  also  planned  to  find  ways  of  repairing 
rather  than  scrapping  complex  items  which  are  damaged  in  the  manufactur¬ 
ing  process.  An  effort  is  planned  to  replace  metal  turbine  blades  with 
ceramic  blades.  This  will  provide  better  operating  characteristics  at 
lower  cost. 
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SOLUTION  -  ESTABLISH  A  MANUFACTURING  METHUD  TU  INCORPORATE  HIGH  STRENGTH  AND 
HIGH  MODULUS  FIBERS  INTO  THERMOPLASTIC  FOR  HELICOPTER  STRUCTURES- 


COMPONENT  3 —  STRUCTURAL  MEMBERS 
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PROBLEM  -  CURRENT  METHODS  OF  MACHINING  ALUMINIUM  FORGINGS  ARE  EXPENSIVE  AND 
REQUIRE  AN  EXCESSIVE  NUMBER  OF  PARTS. 


COMPONENT  —  STRUCTURAL  MEMBERS  (CONTINUED) 
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PROBLEM  -  CONVENTIONAL  METHODS  OF  CUTTING  FLAT  AND  FORMED  COMPOSITE  AND 
NONMET ALL  1C  PANELS  RESULTS  IN  RAPID  TLQL  WEAR  AND  HIGH  DUST  LEVELS.  WHEN 
USED  ON  KEVLAR  FUZZING  OF  EDGES  OuCURS  RESULTING  IN  SECONDARY  OPERATIUNS 


PROBLEM  -  MANUFACTURING  PRObLEMS  ARISING  FROM  INSUFFICIENTLY  DEVELOPED 
STATE-OF-THE-ART  TECHNOLOGY  ARE  RESPONSIBLE  FOR  VARIOUS  FAILURES  IN  THE 
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SOLUTION  -  MOLD  THE  GYROSCOPES  FROM  CARBON  FIBER  C0MP0S1  TE.S 


PROBLEM  -  CURRENT  TECHNOLOGY  UTILIZES  REFLOW  SOLDER  AND  WAVE  SOLDER 

TECHNIQUES  FOR  PRINTED  CIRCUIT  oOARD  ASSEMBLIES.  THESE  METHODS  ARE  HIGH  COST 
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SOLUTION  -  DEVELOP  TECHNOLOGY  TO  MANUFACTURE  METALLIC  AND  NUN-METALLIC  DRIVE 
PARTS  FROM  EXISTING  OR  N Ew  MATERIALS  TO  INCREASE  RELIABILITY  AND  DECREASE 
LIFE  CYCLE  COSTS. 
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PROBLEM  -  CURRENT  MEG  METHOD  FOR  SPIRAL  BEVEL  GEARS  IS  LABOR  INTENSIVE 
REQUIRING  CONTACT  PATTERN  CHECKS  uLTH  EXPENSIVE  MASTER  MATLNG  GEARS.  THE 
PATTERN  SHIFTS  WITH  A  CHANGE  IN  TURQUE  AND  TEMPERATURE,  AS  A  RESULT,  THE 
TOOTH  FORM  EXPERIENCES  GREAT  STRESS. 


17394)  TITLE  -  DOUBLE  HELlLAk  GEAR  330  375 
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PRD0LEM  -  THE  MANUFACTURING  FACILITIES,  METHODS  AND  PRODUCTION  MANAGEMENT 
SYSTEMS  AT  BELL  HELTC0PTER  TEXTRON,  INC  ARE  NOT  UP  TO  TrtE  LEVEL  IN  THE 
GENERAL  AEROSPACE  INDUSTRY.  THIS  RESULTS  LN  HIGri  COST  AN0  SLOW  0EL1VERY 


PROBLEM  -  THE  MANUFACTURING  FACILITIES,  METHODS  AND  PRODUCTION  MANAGEMENT 
SYSTEMS  AT  BOEING  VfcRTOL,  INC.  ARE  NOT  UP  TO  THE  LEY  EL  IN  THE  GENERAL 
AEROSPACE  INDUSTRY.  THIS  RESULTS  IN  HIGH  COST  AND  5LQ*  DELIVERY. 
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SOLUTION  -  AN  ADVANCE  SYSTEM  MOULD  INCLUDE  A  ROBOT , AN  IMAGE  SENSING  AND 
THERMAL  V1ED0  SUB-SiYSTEM  GATHERING  AND  PROVIDING  INFORMATION  TO  A 
MINI-COMPUTER.  THIS  DATA  MOULD  BE  USED  TO  CONTROL  FORM  *  HEATING  OF  THE 
WORK-PIECE. 


PROBLEM  -  CURRENT  HYDRAULIC  FLUIDS  THAT  MEET  REQUIRED  PERFORMANCE 
SPECIFICATIONS  ARE  FLAMMABLE. 
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COMPONENT  —  BLADE/COMPOSITE  STRUCTURES 
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PROBLEM  -  SOME  HOLLO*  COMPONENTS,  SUCH  AS  TITANIUM  BLADE  SPARS,  ARE 

MANUFACTURED  FROM  SHEET  BY  xELDlNG  A  TUBE  AND  HOT  FORMING.  THIS  IS  A  VERY 
EXPENSIVE  TECHN1 CUE  a 


PROBLEM  -  THE  CURRENT  METHOD  OF  MANUFACTURING  ROTOR  HUBS  RESULTS  IN  EXCESSIVE 
USE  OF  MATERIALS  ANfa  MACHINING .  PROJECT  FOR  FABRICATION  OF  A  COMPOSITE  MAIN 
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SOLUTION  -  USE  IN-PROtESS  CONTROL  TECHNIQUES  CAPABLE  OF  MONITORING  THE  RESIN 
FLOb/CURE  BEHAVIOR  TO  INSuRE  PRODUCTION  OF  COMPONENTS  HAVING  CONSISTENTLY 
HIGH  QUALITY. 
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PROBLEM  -  METALLIC  SYSTEMS  CURRENTLY  USED  IN  HIGH  PRESSURE  TURBINE  SEALS 
DEGRADE  DUE  TO  EROSION,  CORROSION,  AND  ADVERSE  RUB  BEHAVIOR  RESULTING  IN 
INCREASED  CLEARANCES  OVER  THE  TuRbLNE  BLADE  TIPS  AND  LOSS  OF  ENGINE 
PERFORMANCE  . 


PROBLEM  -  CURRENT  CENTR1UGAL  COMPRESSOR  IMPELLERS  ARE  FABRICATED  BY  MACHINING 
THE  FLDHPATH  AND  bL  AD  E  SURFACES  FROM  A  FORGING.  THIS  RESULTS  IN  A 
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SOLUTION  -  ESTABLISH  AN  INJECTION  FORGING  PROCESS  TU  PRODUCE  A  NEAR  NET  SHAPE 
FORGING.  THIS  PROCESS  HAS  BEEN  USED  SuCESSFULLY  TO  FORGE  COMPRESSOR  BLADE 
ROOTS  IN  TITANIUM,  STEEL  AND  SUPERALLUYS. 


COMPONENT  —  COMPRESSOR/TURBINE  OISK 
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PROBLEM  -  EFFICIENCIES  OF  SMALL  GAS  TURBLNES  ARE  EXTREMELY  SENSITIVE  TO 
OPERATING  CLEARANCES  BET  VEEN  COMPRESSOR  AND  BLADE  TIPS  AND  THE  STATIONARY 
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SOLUTION  -  ADVANCED  CASTING  TECHNIQUES  PERMITTING  DIRECTIONALLY-ALIGNED  GRAIN 
GROWTH  ELIMINATE  THE  GRAIN  B0UNDR1ES  PERPENDICULAR  TO  THE  STRESSED  DIRECTION 
WHICH  INCREASES  THE  LONGITUDE  STRENGTH,  CREEP  RESISTANCE,  AND  RUPTURE 
LIMITS. 
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UNOER  PRE5ENT  TECHNOLOGY 


PROBLEM  -  CURRENT  GAS  TuRhINE  RUTORS  ARE  EITHER  INTEGRALLY  CAST  OR  THE  BLADES 
AND  DISKS  ARE  SEPARATE  UMTS.  THE  BLISK  CONCEPT  DOES  NOT  PERMIT  OPTIMUM 
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SOLUTION  -  DEVELOP  THE  PROCESS  FOR  INTERGRALLY  CAST  BLISKS  AND  PERFORM 
ENDURANCE  TESTING. 
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COMMUNICATIONS  &  ELECTRONICS  COMMAND  (CECOM) 


CATEGORY 


PAGE 


Detectors -  131 

Displays -  131 

Factory  Modernization  -  131 

Frequency  Control  -  132 

General -  133 

Integrated  Electronics  -  134 

Optics -  135 

Solid  State -  135 
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US  ARMY  COMMUNICATIONS  AND  ELECTRONICS  COMMAND 

(CECOM) 


The  US  Army  Communications  and  Electronics  Command  (CECOM),  headquar¬ 
tered  at  Ft.  Monmouth,  NJ,  is  responsible  for  research,  development,  pro¬ 
duction,  and  fielding  of  communications,  tactical  data,  and  command  and 
control  systems  for  the  Army.  CECOM  consists  of  laboratory  and  technical 
support  segments  and  Project  Managers  of  Multi-Service  Communications 
System  (MSCS),  Army  Tactical  Communications  System  (ATACS),  and  project 
managed  elements  of  Army  Tactical  Data  Systems  (ARTADS),  i.e.,  Tactical 
Fire  Control  System  (TACFIRE) ,  Missile  Minder  (AN/TSQ-37),  Tactical  Oper¬ 
ations  System  (TOS),  and  Position  Location  Reporting  System  (PLRS). 

CECOM's  planned  projects  cover  a  variety  of  electronics  problems  with 
special  emphasis  on  computer  applications  and  circuit  technology.  Proj¬ 
ects  support  efficient  manufacturing  of  custom  components  for  use  in 
future  tactical  radios. 

Four  proposed  projects  will  develop  advanced  methods  for  production 
of  detector  materials  needed  for  night  vision  devices.  Currently,  photo¬ 
detectors  are  produced  on  a  small  scale  under  laboratory  conditions . 
Unit  costs  are  high  and  quality  and  repeatability  are  low.  Three  of  the 
projects  are  directed  to  the  high  quantity  processing  of  large  diameter 
mercury-cadmium-telluride  boules ,  while  the  fourth  project  will  establish 
automatic  inspection  capabilities  for  the  HgCdTe  wafers. 

Several  projects  will  obtain  the  necessary  manufacturing  technology 
for  the  precision  crystals  and  temperature  compensated  resonators  needed 
to  meet  the  frequency  stability  requirements  of  Army  tactical  radios. 

Program  funding  in  the  out-years  largely  anticipates  micro-electron¬ 
ics  as  the  driving  force  in  componentry  and  built-in  test  capability  for 
command,  control,  and  communications  systems.  Computer-dominated  method¬ 
ologies  are  inherent  in  such  areas  as  design,  manufacture , and  manufactur¬ 
ing  documentation  for  communications  systems  and  are  expected  to  be  of 
particular  value  for  the  short  lead  time,  low  volume  production  antici¬ 
pated  for  future  equipment  and  systems. 
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PROBLEM  -  FUTURE  COMPONENT  DENSITY,  SOLDERING  INTOLERANCE  OF  MANY  COMPONENTS 
AND  REDUCED  CURRENT  LEVELS  ARE  FORCING  REuUCTIONOF  ETCHED  CONDUCTOR  WIDTH 
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SOLUTION  -  THE  ENGINEERING  DATA  BOTH  NEWLY  ACQUIRED  AND  ARCHIVED  WILL  BE 

DIGITIZED  AND  STORED  IN  ELECTRONIC  MEDIA.  PROCEDURES  WILL  BE  IDENTIFIED  FOR 
USING  COMMERCIALLY  AVAILABLE  COMPUTER  SYSTEMS. 
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SOLUTION  -  ESTABLISH  MANUFACTURING  PROCEDURES  FOR  NEW  MUDULE  WITH  5D  PERCENT 
DECREASE  IN  PARTS  COUNT,  IMPROVED  PARTS  UNIFORMITY  AND  REDUCED  PRODUCTION 
COST. 
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SOLUTION  -  DEVELOP  EQUIPMENT  TO  EXTRUDE  A  PLASTIC  KYNAR  COVERING  ONTO  EACH 
OPTIC  FIBER  AND  EXTRUDE  A  PROTECTIVE  PLASTIC  SHEATH  OVER  THE  CABLE. 
ESTABLISH  TERMINATION  METHODS. 


PROBLEM  -  PRESENTLY  A*A 1LA8lE- VARACTORS  AND  PIN  DIODES  MADE  8Y  SILICON  DIODE 
TECHNOLOGY  ARE  EXPENSIVE  .  THE  IR  PRODUCTION  TECHNIQUES  ARE  VERY  LABOR 
INTENSIVE,  YIELDS  ARE  LOb,  AND  UNIFORMITY  IS  POOR.  MATCHING  REQUIRES 
EXTENSIVE  TESTING. 
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PROBLEM  -  INDUSTRY  DOES  NOT  POSSESS  PROGRAMS  TO  VALIDATE  THE  TEST  PROGRAMS 
REQUIRED  TO  TEST  ANALOG  CLRCUITS- 
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US  ARMY  DEPOT  SYSTEM  COMMAND 


(DESCOM) 


The  US  Army  Depot  System  Command  (DESCOM),  with  headquarters  at 
Letterkenny  Army  Depot,  Chambersburg ,  Pennsylvania,  commands  and  controls 
the  twelve  depots  and  seven  depot  activities  in  the  United  States  and 
West  Germany  which  comprise  the  US  Army  Depot  System.  Activated  in 
September  1976,  this  command  employs  over  37,500  civilians  and  nearly 
1,400  military  personnel  and  manages  as  annual  budget  in  excess  of  $1.5 
billion. 

DESCOM  is  a  major  interface  with  the  soldier  in  the  field.  The 
depots  store  and  ship  a  broad  range  of  general  supplies  and  munitions 
managed  by  the  Army  Defense  Logistics  Agency,  and  other  agencies,  to  US 
and  allied  units  worldwide.  Half  of  DESCOM* s  personnel  and  three- 
quarters  of  its  budget  are  dedicated  to  depot-level  maintenance  on  most 
of  the  equipment  in  the  Army*s  inventory* 

DESC0M*s  planned  projects  span  repair  and  overhaul  operations 
for  tracked /wheeled  vehicles  and  communications  systems,  and  energy 
conservation. 

The  vehicle  related  projects  include  robotics  applications  which  will 
reduce  personnel  exposure  to  hazardous  cleaning  and  refinishing  opera¬ 
tions,  and  will  improve  repair  procedures  which  are  time  consuming  or 
labor  intensive.  Significant  efforts  are  directed  to  the  overhaul  of 
track  pads  and  shoes.  These  include  an  automated  system  for  the  disas¬ 
sembly  of  double  pin  track,  a  high  pressure  water  jet  system  to  remove 
worn  rubber  pads  from  the  track  shoe,  and  injection  molding  and  curing 
processes  for  replacement  pads. 

In  the  communications/electronics  area,  DESCOM  will  conduct  projects 
to  refinish  electronics  shelters  and  to  establish  in-house  capabilities 
for  the  test  and  repair  of  microwave  power  devices. 
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SOLUTION  -  DE5 IGN, NR  I TE  5P EC  IF K AT  I 0N5 ( AND  FABRICATE  A  PROTOTYPE  PRODUCTON 
HIGH  PRESSURE  WATER  JET  SYSTEM  TO  REMOVE  THE  RUBBER  FROM  THE  TRACK 
COMPONENTS  . 
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ELECTRONICS  R&.D  COMMAND 
(ERADCOM) 


CATEGORY  PAGE 

Detectors -  149 

Displays -  152 

Electron  Tubes  -  152 

Factory  Modernization  -  154 

Frequency  Control  -  154 

General -  155 

Integrated  Electronics  -  156 

Laser -  158 

Optics -  160 

Passive  Components -  161 

Power  Sources -  161 

Solid  State -  162 
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US  ARMY  ELECTRONICS  RESEARCH  AND  DEVELOPMENT  COMMAND 

(ERADCOM) 


ERADCOM  is  the  Army’s  focal  point  for  electronics  research,  develop- 
ment  and  acquisition  (RDA)  activities,  and  maintains  programs  in  such 
areas  as  electronics  signal  intelligence,  electronic  warfare,  atmospheric 
sciences,  target  acquisitions  and  combat  surveillance,  electronic  fuzing, 
radars,  sensors,  night  vision,  radar  frequency  and  optical  devices, 
nuclear  weapons  effects,  instrumentation  and  simulation,  and  fluidics • 

Seven  laboratories  are  integrated  into  ERADCOM’ s  structure.  These 
laboratories  are  product  oriented  and  as  a  result  can  identify  major 
problem  areas  where  applied  MMT  efforts  can  provide  important  benefits. 
Although  ERADCOM  and  its  laboratories  identify  and  manage  projects,  the 
bulk  of  the  actual  work  is  contracted  out  to  industry. 

In  the  category  of  integrated  electronics,  ERADCOM  will  pursue  the 
establishment  of  various  technologies  for  Very  High  Speed  Integrated 
Circuits  (VHSIC).  These  newly  identified  projects,  beginning  in  FY85, 
include  a  manufacturing  capability  for  microelectronic  packages,  an 
interconnection  method  for  microelectronic  packages,  a  direct  write  elec¬ 
tron  beam  patterning  process,  and  fabrication  methods  for  low  cost, 
stable,  and  durable  X-ray  masks  and  mask  membranes. 

Improving  sighting  capabilities  is  an  area  of  prime  concern  to  all 
the  Services.  Several  projects  for  significant  improvements  in  produc¬ 
tion  techniques  for  image  intensifiers  are  included  in  the  Plan.  The 
development  of  millimeter  wave  and  infrared  laser  systems  for  all-weather 
and  smoke  fighting  is  being  pursued.  This  will  require  the  development 
of  new  sensors  for  control  systems.  Improved  techniques  will  be  needed 
to  insure  the  quality  and  quantity  of  such  systems.  Projects  are  also 
included  that  deal  with  thermal  optical  systems.  These  include  the 
present  generation  Common  Modules  and  future  second  generation  systems 
such  as  the  ATAC  and  MISTAF  FLIRS  (Forward  Looking  Infrared  Systems)  and 
the  Thermal  Weapon  Sight  (TWS). 
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PROBLEM  -  THESE  DEVICtS  HAVE  HIGH  THERMAL  DISSIPATION  REQMT 5  (HIGH  PEAK  AND 
MEAN  POWER  k/  LONG  PULSE  CAPABILITY).  OTHER  FACTORS-  SIZE,  WEIGHT,  COST, 
RELIABILITY,  AND  REPRODUCIBILITY  PRESENT  PROBLEMS. 
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SOLUTION  -  IMPROVE  PRODUCTION  TECHNIQUES  FOR  MINIATURE  OVERTONE  QUARTZ 

CRYSTALS  THROUGH  BETTER  PULISH1N&,  HANDLING,  MOUNTING/BONDING  AND  PACKAGING 
•TECHNIQUES  . 
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COMPONENT  —  CIRCUITRY 


( 5001 )  TITLE  -  SOLID  STATE  S£AN  CONVERTER  COP  LAN AR  MICROELECTRONICS 


O  I  Q 

00  I  LT\ 

I  O' 


O 

LA 

CO 


LA 

00 


Q 

O 

LA 


O 

o 

o  4 

^  00 


o 


o 

O 

IA 


Q 

Z 

3 


m 

cO 


O 

CO 

4 


fNI 

50 


O' 

r- 


3 

a 

3 

a. 


3  — • 

ZD 

z  u  r 
aa:  o 

LU  —  •— 

oiur 

vi  a  a 
>  UJ  H 
<  I-  Z 


LA  3  LA 

—  3  3 

o  — 

3  z 
IU2  □ 

_ I  LU  3 

0  3  3 

—  3  3 

1“  ZD  LU 
4  U  _J 
CL  LU 

£  • 

a  o  lu 

JZ  v) 
>— «  LU 

>  V)  E 
h  lA  l — 
LU 

111  U  LL 
H  □  J 
O  3 

x  3  z 
lu  a 

3  -J  i-« 
<r  i— 
r  z  < 

3  0  3 
H  H  ^ 
Jt,  LA  LU 

x 

la  3  LU 

—  O  _l 

3  LU  CL 

—  £ 
_l  A  3 
LL.  oC 

LU  lA 
LU  3  3 
U  3  Z 
Z  LU  LU 

4  J»  J» 
X  Z  3 
3  0  3 

□  U  CL 
LL. 

oC  Z  >■  L 
UJ  <  O  L 
3  3  0-. 
A  -U  • 

r  a  j 

O  LU  Z  L 
—  3  r 
I  <  u  c 

I—  LU 
I  A  H-  > 
h 

X  O  O  *« 

111  H  O 

j  j  <  : 
aa  a  a  u 

□  LO  DQ  C 


O 

a  - 

_i  >■ 

a  i—  lu 
z  -H  QC 

I  V)  < 


Z  LU  J 

□  U  -H 

—  p— *  aO 


U  LU  H 
LU  O  CL 
Z  LU 
Z  X  u 

a  o  la 

3  —  Z) 
3  E  -O 


z  3  x 

—  A  LU 

a 

J  U  J 

—  a 


a  — 

3  Z  O 
I-  3  Z 

lu  -4: 

LU  JC 
-j  3  Q 


3  UJ 

4  lu  a 

Uo£  v) 

—i  UJ 
£  X  U 
X  — 

_l  O 
<  LU  □ 

Z  X  U 

a  3 

—  _i  r 

a  o  o 

Z  >•  — < 
uJ  X 
X  Z 

—  o  - 

Q  —  Z 
i-  a  • 
m  3  a 

3  1—1— 
4  O  4  Z 

D  a  iu 

uj  oc  h  j; 

rsj  CL  A  LU 

—  *A  3 
UX-  — 
— <  O  o  Z> 
l—  —  O 
3  r  an  IU 

lu  cZ 

I  I—  JK 

4  o  o 

Z  CLZ 
o  o  —i 

H  UJ  Q  > 

►-  x  o  — 
3  — •  a  3 

—l  4  O  o 

a 

LA 


o 

a 


a 


r 

LU 

LU 


51 

4 

LU 

CO 


a 

3 


A 

3 


4 


3 
03 

4 


LU 


A 

x 

> 


3 

3 

O 

z 

o 

3 

o 

• 

z 

X 

A  J* 

3 

A 

Z  3 

3  4 

3 

A  O 

A  Z 

3 

3  3 

3  X 

— 

x  a 

O  3 

A 

3  3 

— 

X 

3  X 

A  3  3 

Z 

3 

a  a 

3 

3  3 

A  3  3 

—  3 

3  3 

x  z 

3 

3  3 

3—3 

4  O 

4  3 

3  3 

A 

O  3  X 

3  >-  A 

O  3 

3  3 

Z  — 

3  O 

a 

4 

c 

3  CZ  1— 

A 

3  Z  U 

3  3  Z 

A 

3 

3  3  — 

3  O 

O 

3  a 

A  3 

3  3 

m  x  o 

1—  3 

O  A  3 

o  — 

Z  3 

3  4 

—  z 

4  3 

3  —  3 

0  3  3 

3  3 

—  X 

3  o  a 

3  a 

3  Z 

Z  3  3 

3  — 

3  3 

>  3 

•—  u 

-AO 

4X3 

3  3 

3 

4  * 

A  3 

>-3  3 

A  —  O 

3  3 

3  A 

X  A  A 

3  » 

— 

z  a 

4  aC 

3 

3  A 

3  3 

O  O  A 

0  0  3 

3 

3  3 

A  3 

A  O 

Z  3  A 

—  Z  3 

3 

r  3 

A 

0  4  3 

—  3  3 

3  4 

3  O 

3  3 

3 

3  OC  3 

3  3 

3—3 

4  3 

3 

3 

£ 

r  h-  cZ 

Q  3 

3  3  0 

3  3  0 

3  Z 

3  Q 

3 

1 —  A3 

— 

3  3 

3  Z 

—  a 

3 

3  aa 

Z  3  O 

Z  3  3 

3  •—  3 

3  — 

4  3 

O 

X  3  3 

3  3  ^ 

d  a 

Z  3  A 

3  3 

3  □ 

3 

A  A 

A  —  — 

3 

a  o 

—  a 

3  3 

X 

3 

Z  3 

QC  *  Z 

— 

3  >-  z 

Z  3 

3 

3 

o  o 

x 

a  z  4 

4  CZ 

A 

Z  3  <t 

z  a 

A 

O  3 

3  3 

—  3  3 

A  3 

X 

LU  — 

0—3 

4 

3  A 

O 

►—3  3 

X  3  1 — 

> 

A  O 

—  3  3 

X 

3  X  • 

O  3 

a 

4—3 

O  A  1 — 

3  Z  Z 

A  3  O 

3 

4  —  3 

3  3 

x 

3  3 

—  A  4 

o 

3  3  — 

3  3  0 

3  3 

3 

—  —  O 

3  3  3 

3 

4  a  z 

0  0  3 

* 

3  3  0 

3 

IU 

OC  A  3 

3  3 

3 

3 

O  3 

X 

Z  4  3 

Z  4 

o 

CO  LO 

4  O  X 

3 

A  X  3 

a  3 

3 

3  3  — 

3 

4  3  3 

0  3  4 

A 

3  0  3 

3  3  0 

3 

O  A  3 

X  3 

X 

3  » 

3  3 

3—3 

Z  3 

A 

I  —  3 

3  3 

3 

—  3 

an  3 

X 

O  X  A 

O  3 

>- 

3  ^  — 

—  4 

A 

► —  ►—  co 

O  Z 

o 

O 

3  3 

A 

3  O 

O  X 

3 

t~i  3 

O  z 

3 

O  •  A 

3  3  0 

<  • 

a 

4 

3  3  1— 

3—0 

X 

X  A  A 

3  3  3 

Z 

1 —  3  >- 

3  • 

3  0  0 

aC  ►—  qC 

3  3 

3  3  3 

a 

3  3 

3 

£ 

OC  z  z 

—  3  f— 

3 

3  Z  3 

“*>  —  ^ 

— 

3  4  3 

Z  Z) 

o 

—  o  z 

X  3  3 

a 

—  —  O 

3  3  3 

3 

3  3  > 

O  3 

3  3  4 

3  3  3 

3 

A  3  3 

o  o  o 

3 

3 

—  3 

_l 

3 

3  0  3 

X  3 

A  O 

3 

X  3  A 

3  O 

_ t 

a  o 

4  oC  3 

A 

»  Z  1 

■3  3 

3 

3  3  — 

—  3 

4 

3  Z  A 

A  3 

3 

O  Z 

3  3  3 

A 

3 

Z 

O 

3  —  LU 

3 

3 

3  3  — 

0  3  — 

Z 

O  A  A 

O  3 

<  >  ►— 

Z  3  |— 

o 

3  3 

X 

3  4  3 

3  3 

3 

oC  4  4 

3  3  — 

— 

3  O 

3  A 

X  3 

3  3 

O  X  OC 

—  CZ 

z 

A  Z>  Z 

ll  3  A 

3 

>-  3 

UJ  3 

X 

3  1— 

Z  >  * 

r 

Z  O  — 

—  —  o 

3 

4  0  — 

3  3  • 

3 

1—  A  A 

O  3 

3 

0  0  3 

*  o  a 

3 

3C  3  3 

X  3 

Z  JJ  41 

3  3  Hr 

n*  X  A 

W  u 

3  aL 

-4  Z)  J 

u 

—  3  3  • 

—  3 

3 

A  3  — 

3  3  3 

3 

0  4  4 

3  3  3 

o 

—  AO 

U  1—  3 

3  X 

—  —  IU 

3 

Z  3  3 

3  i— 

X 

Z  >  3 

—  —  3 

Z 

0  3  3 

X  3  X 

3 

3 

3  -J  H* 

o 

O  3  >-  CL 

A  3  — 

o 

3 

3 

A  Z  3 

3  4  3 

X 

oc  O  1—  o 

3  O 

— 

o  x 

3  3 

3 

—  3  A 

4  Z  3 

3  —  3 

O  OC 

3 

3  3 

3  3  A 

!_) 

O  3 

3  — 

3 

—  QC  >  3 

Z  —  o 

4 

0  3  — 

—  4  3 

K 

3  i  O 

O  3 

A 

X  3  —  > 

—  3  Z 

3 

Z  3 

A  X  3 

4 

3  3 

3  —  X 

o 

3  3  1—3 

A  — 

— 

4  A 

X 

X 

3  LU  QC 

A  3  3 

3  3  0 

3  0  3 

3 

Z  3 

>  a  o 

o 

X  3  3 

o  (  _3 

A  O  3 

3  4 

3 

3  4  3 

1-  3 

3 

►—  X 

3 

3  O  Z 

1  3  cZ 

4 

3  CO 

i  3 

3  A 

1  3  O 

o 

1  3  Z  3 

4  O 

3 

1  3  — 

A  3 

4 

1  X  3 

X 

_ 1 

0  0  3 

Z  3  3 

3 

Z  3  A 

a  3 

z  1—  3 

X  3  3  3 

0  0  3 

1 

X  3  4 

O  O 

1 

x  3  a 

O  — 

i 

3  3 

—  30 

3  3  3 

—  Z  X 

3  x 

—  X  4 

— 1  >  Jfc  ►— 

1-1-3 

3 

3  3  X 

3  4  0 

3 

3  3  X 

1—3  3 

3 

3  3  0  0 

3  Z  Z 

0  3  0 

0X3 

3 

CO  X  3 

0—3 

3 

O  O  3  Z 

— 1  —  — 

3 

0  4  3 

3  3  X 

3 

0  3  3 

J  2  3 

I— 

OC 

O 

— 

3 

O 

— 

3 

O 

3 

A 

3 

3 

A 

3 

3 

A 

F- 

•  OC 

0C  I—  LU 

ro  z  z  — 

LL  LU  —  U_ 

x  — 

A  LU  X  A  I 

LU  3  I-  Q_ 

—  3  — •  oc  x 

lu  oc  _i  3  <r 

LU  oc  CL  JLL 

»  4  X  <  UL  LL 

<t  —  o  uj  n 

S.  3 

a  A  >•  LL  4—  2 

oc  a  o  x  o 

u  u  —  x  — 

-•  3  Z  J— 


x  >-  — 

3  O 

LL  3  4 

o  <  — 

3  3 
Z  3  3 
0  3  3 


4  0C  O 
3-4  3 

—  CL.  3 


CL  A  Z 
Q.  Z  O 

4  a  <c 


M  U  LL 
Z  3  3 
—  O 


3  3  OC 
OC  3 
A  O 

3  3  3 
Z  —  lO 
«-<  3 

<t  <t  r 
OC  £  H 
3  4  — 
A  OC  JK 
Z  3 
a  o 

U  •  X 
A  3 


a  □  4 
3  —I 
3  1—3 
4  -J 
1-3  3 
i:  —  4 
0  3  3 

— •  CL  — l 

uj  a  < 

*  4  ;> 
4 

3  A 
N  £  >- 


A  I—  3 

A  4 

I  >-  M 
A  3 
£  Z 

LU  LU 


3  4  3 
□  £  Q. 

oc 

CL 


3  0  3 
*-*  Z  3 
►—4  0 

4  3 

3  O  CZ 
—  +  3 
cZ  OC 

O  LU 

4  OC  I— 
3  3  4 

"•  £ 
r  oc  3 

3  3  3 

*-  3 

4  Z  4 
3  3 

>- 

Z  JO  3 
0  4  3 
3  oC  3 

O  3 


3  a  a 
a  z  3 
ac  a 


Z  I—  3 
3  3  3 
3  X 
3  QC 

z  3  a 

O  3 

-1—4 

I - 1  3* 

3  3 
3  3  0 
O  CZ  Z  • 
3  —I  4  A 
CZ  3  X 

a»  *-4 

3  3  — 
C  — <  Z  3 

A  X  4  3 


3  '  CL  3 
O  U  X  LL 

4  O  — 


h-  Z  cZ 
A  O  Z  3 
UJ£3  > 


(  3  3 

O  •>  3 

z  —  s:  3 
a  z  4  c* 

—  LU  3 
l-AOQO 
3  CZ  I  Z 
3  4  3  4 
O 
A 


tk 

Z 

o 

3 


rvj 

m 


r- 

CO 


LA 


CO 

41 


A 

O 

o 


157 


(3195)  TITLE  -  VhSIC  ChOS/SOS  DIGITAL  CORRELATOR 

PROBLEM  -  B-CHANNEL  CORRELATORS  IN  CMOS/SOS  TECHNOLOGY  ARE  HIGH  COST  AND 
AVAILABILITY  IS  LIMITED. 
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SOLUTION  -  MULTILAYER  PACKAGES  ARE  BEING  DEVELOPED  TO  MAXIMIZE  CIRCUIT  PACKING 
AND  INTERCONNECTION  EFFICIENCY.  SOURCES  FOR  PACKAGES  TO  HOUSE  VHSIC  CHIPS 
AND  INTERCONNECTION  BOARDS  »ILL  BE  ESTABLISHED  TO  REDUCE  SIZE  AND  COST  OF 
PLRS  MODULES. 


PROBLEM  -  PRESENTLY  PuLSED  * AYE&UIDE  CARBUN  DIOXIUE  LASERS  FOR  USE  AS  SOURCES 
FOR  MISSILE  BEAMRIDER5  AND  BEaCONS  ARE  FABRICATED  IN  SMALL  UdANTITIES  BY 
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PROBLEM  -  NU  VOLUME  PRODUCTION  METHODS  EXIST  FOR  PRODUCING  TRAINING  LASERS 
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SOLUTION  -  ESTABLISH  AUTOMATED  TECHNIQUE  FOR  PRODUCING  EMITTER  AND  HEATER 
ELEMENTS.  ESTABLISH  CONTROL  OF  PROCESS  PARAMETERS  THAT  RILL  RESULT  IN 
IMPROVED  YIELD  OF  REFRACTORY  EMITTER. 
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SOLUTION  -  PRODUCE  TWL  M  EG  Aw  A  T  T  PULSE  MODULES  WhICH  WILL  CONVERT  THE  INCOMING 
MEGAWATTS  OF  DC  PUWtR  INTO  nl&H  ENERGY  PULSES.  MODULES  COULD  BE  STACKED  TO 
MEET  THE  PARTICULAR  SYSTEM  NEEDS. 
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performance  will  be  preserved 


PRDBLEM  -  HIGH  PERFORMANCE  MICROWAVE  SILLCDN  FETS  REQUIRE  GRADEO  EPITAXIAL 
ODPING  PROFILES.  HIGH  YIELD  OEMANOS  GREATER  PROCESS  CONTROL. 
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MATERIALS  &  MECHANICS  RESEARCH  CENTER 


CATEGORY 


PAGE 


General 


170 


Testing 


170 


US  ARMY  MATERIALS  AND  MECHANICS  RESEARCH  CENTER 


(AMMRC) 


The  Army  Materials  and  Mechanics  Research  Center  (AMMRC)  is  desig¬ 
nated  the  DARCOM  Lead  Laboratory  for  Materials  Testing  Technology.  In 
this  role,  AMMRC  is  responsible  for  management  and  direction  of  the 
DARCOM  materials  testing  technology  activities  and  formulation  of  the 
Materials  Testing  Technology  (MTT)  Program.  This  program  formulation  is 
accomplished  by  identifying  and  defining  materials  testing  problem  areas 
in  response  to  system  requirements  of  the  DARCOM  R&D  and  Readiness  Com¬ 
mands  and  Project  Managers  utilizing  materials  testing  technology.  The 
Lead  Laboratory  mission  also  encompasses  the  advising  and  assisting  of 
the  major  subordinate  commands  and  Project  Managers  in  the  utilization  of 
Materials  Testing  Technology  in  order  to  assure  a  smooth  transition  from 
the  developmental  to  the  production  phases  of  the  life  cycle.  Concurrent 
with  the  above  responsibilities  is  the  furnishing  of  technical  assistance 
in  the  application  of  methods  and  techniques  in  solving  material  problems 
in  connection  with  procured  items. 

The  MTT  Program  has  shown  a  steady  growth  over  the  last  several 
years,  from  2.5  million  dollars  in  FY73  to  4.6  million  dollars  in  FY82. 
This  growth  has  been  largely  due  to  the  increased  participation  in  the 
Program  by  DARCOM  Project  Managers,  as  well  as  increased  attention  to  the 
Program  by  DARCOM  Quality  Assurance  managers.  Another  increasing  trend 
within  the  MMT  Program  has  also  been  the  directing  of  more  and  more  test¬ 
ing  related  projects  to  the  MTT  Program.  Specific  areas  of  effort  are  as 
follows: 


a.  Automated  Testing 

One  of  the  primary  needs  in  NDT  and  in  inspection  in  general  is  to 
remove  the  decision-making  from  the  inspector  where  possible.  In  FY  80 
and  beyond  efforts  will  be  intensively  directed  toward  providing  engi¬ 
neering  prototype  systems  utilizing  automated  decision-making.  These 
include  automated  radiographic  and  ultrasonic  techniques,  optical/laser 
techniques,  and  computerized  chemical  analysis.  The  ultimate  goal  in  all 
automated  testing  systems  is  the  essential  feedback  to  the  total  system 
for  automated  process  control. 

b.  Predictive  Failure 


The  need  for  diagnostic  measurement  techniques  for  anticipation  of 
catastrophic  failure  and  for  the  measurement  of  remaining  life,  both  in 
operating  equipment  and  in  units  being  overhauled  and  rebuilt,  presents  a 
tremendous  opportunity  for  cost  savings  and  reliability  improvement.  A 
principal  thrust  has  come  from  the  loss  of  diagnostics  and  in-situ  mea¬ 
surements  adjunct  to  non-destructive  testing  represents  the  real  time  use 
of  NDT  techniques  with  analysis  and  decision  elements  built  in. 
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c.  Materials 


As  the  newer  materials  are  utilized  in  major  weapon  systems,  it  is 
imperative  that  new  and/or  improved  inspection  techniques  be  available  to 
measure  characteristics  or  parameters  to  assure  adequate  and  reliable 
performance.  Of  particular  interest  in  the  next  five  years  are  compos¬ 
ites,  elastomers,  plastics,  and  ceramics,  with  continuing  interest  in 
metals  and  energetics  (explosives,  pyrotechnics,  and  propellants). 

d.  Techniques 


Specifically  covered  in  the  objectives  of  the  MTT  Program  is  the 
investigation  of  specific  physical  principles  which  can  potentially  offer 
significant  improvement  in  sensitivity,  cost,  portability,  or  speed,  and 
combination  of  these.  The  development  and  application  of  techniques, 
such  as  ultrasonics,  infrared,  holography,  spectroscopy,  chromatography, 
etc,  can  significantly  improve  DARCOM  materiel  and  offer  substantial 
improvement  in  process  control. 

The  MTT  Program  effected  a  test  method  categories  classification 
change  in  FY  1980  to  more  accurately  reflect  certain  current  technology 
interests.  Historically,  the  Program  has  always  included  the  testing  of 
electronic  materials  and  materiel  under  one  of  three  broad  test  method 
categories:  nondestructive,  chemical,  or  mechanical  testing.  However, 
electronic  materials  and  materiel  are  often  used  in  highly  mission- 
critical  applications  and  they  usually  employ  and  reflect  advanced  and 
sophisticated  technologies,  not  only  in  their  production  but  in  their 
quality  assurance  inspection  procedures.  It  was  therefore  determined 
that  it  would  be  in  the  best  interest  of  the  overall  MTT  Program  to  pro¬ 
vide  enhanced  visibility  to  this  highly  relevant  subject.  Accordingly 
(starting  in  FY  1983),  a  fourth  MTT  test  method  category  was  established; 
namely ,  "Electronics " . 
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PROBLEM  -  ELECTRONIC  ITEMS  AND  ANCILLARY  DEBICES  ARE  AMONG  THE  HOST 
TECHNICALLY  SOPHISTICATED  AND  MISS L0N-CRIT ICAl  OF  THE  ARMY  INVENTORY . 

CURRENT  TESTING  OF  THESE  ITEMS  IS  EQUALLY  SOPHISTICATED,  TIME-CONSUMING,  AND 
DIFFICULT  TO  ADAPT  TO  PRODUCTION  ENVIRONMENT. 


MMT  FIVE  YEAR  PLAN 
RCS  URCMT  126 
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MISSILE  COMMAND 
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US  ARMY  MISSILE  COMMAND 


(MI COM) 


The  US  Army  Missile  Command  is  located  at  Redstone  Arsenal,  AL,  and  is 
responsible  for  research,  development,  and  acquisition  of  missile  systems 
for  the  Army.  Facilities  include  flight  test  ranges,  laboratories,  and  a 
simulation  center. 

Major  systems  managed  by  special  project  offices  include  STINGER 
(Shoulder-Fired  Air  Defense  Guided  Missile),  US  ROLAND  (All-Weather  Air 
Defense  Missile  System),  MLRS  (Multiple  Launched  Rocket  System),  Viper 
(Short-Range  Anti-Tank  Weapon),  HELLFIRE  (Helicopter-Carried  Air-To-Ground 
Missile),  PERSHING  (400-Mile  Range  Air-To-Ground  Missile)  and  the  2.75  Inch 
Air-To-Ground  Rocket.  MICOM  is  also  the  Army's  center  for  laser  research 
and  manages  efforts  to  apply  lasers  in  missile  guidance  and  as  weapons. 

MICOM  supports  technological  thrusts  in  the  following  electronics 
areas:  (1)  Manufacturing  techniques  for  multiple  chips  employing  multiple 
technologies  that  are  projected  to  be  in  the  mainstream  of  the  semiconduc¬ 
tor  marketplace  for  many  years  to  come.  (2)  Electronic  computer-aided 
manufacturing  and  hybrid  computer-aided  design  and  manufacturing  in  order 
to  automate  microelectronic  production  lines  and  therefore  improve  produc¬ 
tivity,  increase  fabrication  speed  and  decrease  unit  cost.  (3)  Elimina¬ 
tion  of  precious  metals  from  military  hybrid  micro-circuits  and  their 
replacement  with  materials  which  are  universally  available  and  economically 
attractive. 

A  major  thrust  in  MICOM's  MMT  Program  is  guidance  systems.  A  large 
amount  of  this  effort  is  planned  for  work  on  printed  circuits  and  seekers. 
Efforts  in  the  electronics  area  include  projects  on  plated-through  holes, 
thin  foils,  wave  soldering,  and  cleanliness  criteria.  The  seeker  area 
includes  work  on  infrared  optics,  radio  frequency,  and  laser  optics.  Other 
work  planned  on  guidance  systems  include  projects  for  windows  and  radomes , 
optics,  and  hybrid  circuits. 

Another  thrust  area  is  missile  structures,  which  includes  projects  for 
airframes  using  metal,  plastic,  or  composites.  Efforts  for  composite  air¬ 
frames  will  address  filament  winding,  inner  shell  forming  and  missile  sub- 
strutures.  New  joining,  machining,  and  forming  technologies  will  be 
investigated  and  applied. 

Propulsion  system  components  such  as  motor  cases,  nozzles,  and  propel¬ 
lants  are  the  subjects  of  several  manufacturing  technologies  efforts.  Work 
will  address  production  processes  for  fabricating  composite  motor  cases 
with  integral  pole  pieces  and  attachments,  thermo-mechanical  fabrication  of 
steel  motor  cases  and  continuous  propellant  mixing  and  loading  processes. 

Proposals  in  the  area  of  test  equipment  include  work  on  electrical, 
x-ray  and  neutron  equipment.  Calibration  efforts  include  infrared  testing 
of  PC  boards,  digital  fault  isolation,  and  automatic  circuit  tuning. 
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PROBLEM  -  WIRE  nARNESS  FABRICATION  IS  A  LABOR  INTENSIVE  PROCESS. 

APPROXIMATELY  50^.  OF  nARNcSS  FABRICATION  TIME  IS  uEVQTED  TO  HANUUNO, 
SORTING,  AND  iOENT I  FI C AT  IuN .  nARNESS  ASSEMBLY  IS  DONE  BY  HAND.  PRLCEDJRE5 
USE  SEVERAL  WORKSTATIONS  AND  REPEmTEO  HANDLING. 


PROBLEM  -  LARGE  SCALE  I NTE OR AT 1 0 ( L$ I ) C I RCUl TS  INCLUDE  MINIATURIZED  CQMPUNLNT  S 
DF  .001  INCHES  OR  LfcSS  IN  SIZE.  INORDER  T LI  1  NS P E CT /O E T E CT  CERTAIN  FLAhS, 
TWINING  STACKING,  P*\Tn  METALIZATIUN  ETC,  A  Mini  MUM  X-R  AT  RESOLUTION  1000 
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PROBLEM  -  ThE  MAN  TECh  BASE  TO  PRODUCE  RADAR  SIGNAL  PROCESSORS  USING  VhSI 
(  ^  ERY  NIGH  SPEED  INTEGRATED  CIRCUITS)  DOES  NOT  EXIST.  METHODS  USING  LSI 
(LARGE  SCaLE  INTEgRuTEO)  CHIPS  ARE  INADEQUATE.  hOmEYER,  SOME  TECHNIQUES  MAY 
BE  TRANSLATABLE  TO  Y. L S  1  . 


MM T  FiVE  YEAR  PLAN 
RlS  URtMT  126 
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SOLUTION  -  NICKEL  BORLN  PRCVllDES  A  SATISFACTORY  CuNlACT  MATERIAL  AND  MAS  AN 
INEXPENSIVE  ELECTROLESS  PLATING  PROCESS .  THE  REMAINING  PROBLEMS  OF  UNWANTED 
PLATING  AND  OCCASIONAL  FAILURES  TU  STRIKE  SEEM  TO  HAVE  A  nl&h  PROBABILITY 
FOR  SOLUTION. 
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PROBLEM  -  THERE  Ii  NO  KNOwN  METHOD  FDR  HOLDING  COMPONENTS  IN  ALIGNMENT  FOR 
MOUNTING. 

SOLUTION  -  REFINE  PROCESS  FOR  FQIl  SIDE  MOUNTING  OF  COMPONENTS  TO  ACCOMODATE 
FLEXIBLE  CIRCUITS. 


COMPONENT  —  INTEGRATED  ELECTRONICS  (CONTINUED) 
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SOLUTION  -  ESTABLISH  THE  PROCESSES  CIRCUMVENTING  PRESENT  PRGBLEMS  ON  WIRE 
BONDING,  TWEAKING,  TESTING,  ETC. 


PROBLEM  -  CURRENT  RADDMES  ARE  SUSCEPTIBLE  TO  DAMAGE  BY  LASER  ENERGY  AND  ALSO 
PERMIT  LASER  AND  RADIO  FREQUENCY  ENERGY  TO  DAMAGE  THE  DETECTOR. 
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SOLUTION  -  SCALE-UP  PROCEDURES  USED  FOR  FIBER  OPTICS  APPLICATIONS  AND  SET  UP 
PILOT  PRODUCTION  LIRE  TO  PRODUCE  FUSED  FIBERS  OF  STRUCTURAL  QUALITY 
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SOLUTION  -  ESTAbLISH  TQULING  AND  TECHNIQUES  FOR  FORMING  HOLES  IN  FULL-SIZE 
ARRAY  ELEMENT  SUPPORT  PLATES  6Y  ELECTRO  0 1 SCHARGE  MACHINING. 
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FUTURE  MOTOR  COMPONENT  REQUIREMENTS 


PROBLEM  -  PRESENT  ASBESTOS.  CONTAINING  INSULATORS  CAN  NO  LONGER  BE 

MANUFACTURED  AFTER  1981  DUE  ITS  BEING  IDENTIFIED  AS  A  CARCINOGEN .  THUS  THE 
GOVT  HAS  LOST  THE  CAPABILITY  OF  USING  INSULATING  MATERIALS  THAT  HAS  PROVEN 
TO  BE  AN  EXCELLENT  IHERMAL  BARRIER. 
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PROBLEM  -  PROPELLANT  MANUFACTURE  IS  GENERALLY  A  BATCH  PROCESS  NITh  INHERENT 
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PROBLEM  -  MEASUREMENT  SCIENCES  OR  METROLOGY  MUST  BE  CONTINUALLY  ADVANCED  IN 
RELEVANT  TECHNOLOGY  AREAS  TO  KEEP  PACE  *ITH  MANY  ARMY  PROGRAMS. 
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US  ARMY  MOBILITY  EQUIPMENT  RESEARCH  AND  DEVELOPMENT  COMMAND 

(MERADCOM) 


MERADCOM,  located  at  Fort  Belvoir,  VA,  conducts  a  widely  diversified 
program  to  improve  the  Army's  combat  readiness  in  four  major  areas:  bar¬ 
rier  and  counterbarrier  systems;  countersurveillance  systems;  energy  and 
environmental  systems;  and  supply  distribution  and  construction  equipment 
systems • 

Procurements  for  items  under  MERADCOM' s  cognizance  are  placed  with 
the  private  sector,  and  much  of  MERADCOM' s  MMT  effort  is  accomplished  by 
the  private  sector. 

To  address  the  problem  of  increased  system  acquisition  costs, 
MERADCOM  has  identified  major  problem  areas  where  improved  manufacturing 
technology  is  needed.  Major  problem  areas  confronting  MERADCOM  include: 

a.  Limitations  of  High  Temperature  Super  Alloy  Components  of  Gas 
Turbine  Engines,  A  limiting  factor  in  the  life  and  performance  of  gas 
turbines  is  the  ability  of  the  components  to  withstand  the  abrasive  and 
corrosive  environment  at  peak  operating  temperatures.  Super  alloy  metals 
utilizing  strategic  materials  are  limited  to  1750°F  operating  temperature 
and  are  subject  to  catastrophic  failure  when  subjected  to  high  dust  con¬ 
centrations  or  corrosive  atmosphere  such  as  salt.  Thermal  efficiency  can 
be  improved  by  increasing  peak  cycle  temperature  currently  limited  by 
maximum  operating  temperature  of  materials  of  the  burner,  turbine  inlet 
nozzle,  and  turbine  wheel.  The  most  critical  component  for  damage  due  to 
wear  and  corrosion  is  the  turbine  nozzle.  Materials  are  needed  which 
have  increased  operating  temperature  limits  and  improved  resistance  to 
corrosion  and  abrasive  wear  at  a  reasonable  cost, 

b.  Providing  Military  Bridges  at  Moderate  Cost,  Which  Have  High 
Mobility  and  High  Emplacement  Speeds  While  Retaining  The  Ability  to 

Withstand  the  Abusive  Treatment  Inherent  in  the  Battlefield  Environment, 
High  strength,  low  density  composite  materials  offer  great  promise  for 
solutions  to  this  problem.  Increased  production  of  high  strength  fiber 
materials  has  reduced  materials  cost.  Techniques  for  the  fabrication  and 
installation  of  these  materials  into  usable  bridge  components  is  the  area 
in  which  large  cost  reductions  are  possible.  The  reduction  of  presently 
used  labor  intensive  methods,  through  the  application  of  automated  pro¬ 
cesses,  will  reduce  component  costs.  Initial  design  in  these  materials 
offer  improved  performance  due  to  the  flexibility  possible  in  material 
configuration. 

c.  Military  Quality  Power  Conditioners.  The  development  of  light¬ 
weight,  military  power  conditioners  depends  on  the  availability  of  reli¬ 
able,  lightweight,  compact  electronic  components.  The  power  stages  of 
these  conditioners  employ  an  important  class  of  these  components  -  power 
semiconducting  devices.  The  mass,  bulk,  and  inadequate  reliability  of 
currently  available  devices  in  the  required  ratings  often  prevent  appli¬ 
cation  to  the  power  stages  of  military  power  conditioners  under  develop¬ 
ment.  Recognizing  the  limitations  of  today's  power  semiconducting 
devices,  MERADCOM  has  been  developing  reliable,  lightweight,  compact 
power  semiconducting  devices. 
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SOLUTION  -  NEW  MATERIALS  OFFER  IMPROVED  PERFORMANCE  BUT  REQUIRE  NEW 

FABRICATION  TECHNIQUES.  NEW  MANUFACTURING  METHODS  SHOWN  TU  BE  FEASIBLE  UNDER 
PRIOR  RaD.  THIS  PROJECT  PROPOSES  TO  USE  THE  NEW  MATERIALS,  SCALE-UP, 

OPTIMIZE  NEW  TECHNIQUES  WITH  AUTOMATION. 
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TANK-AUTOMOTIVE  COMMAND 
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US  ARMY  TANK-AUTOMOTIVE  COMMAND 


(TACOM) 


The  US  Army  Tank  and  Automotive  Command  is  located  in  Warren,  MI, 
and  has  the  mission  of  developing,  acquiring,  and  fielding  tracked  and 
wheeled  military  combat,  tactical,  and  general  purpose  vehicles.  The 
mission  is  worldwide  in  scope  and  includes  among  its  customers  all  of  the 
US  military  services,  and  friendly  foreign  nations.  The  production  base 
for  mission  items  is  made  up  of  both  private  and  government— owned  con¬ 
tractor-operated  facilities.  MMT  efforts  are  accomplished  partially  in- 
house  and  partially  out-of-house.  The  TACOM  MMT  program  is  separated 
into  six  categories:  armor,  general,  drive  system,  track,  suspension, 
and  vehicle  body. 

The  main  requirements  in  the  field  of  armor  are  to  increase  the  bal— 
llstlc  tolerance  of  conventional  armor  while  reducing  its  overall  weight, 
and  develop  new  lightweight  armor  for  the  high  speed,  high  survivability 
vehicles  which  are  currently  being  evaluated  in  field  tests.  To  meet 
these  requirements,  the  Command  is  emphasizing  Electro-Slag  Remelt  (ESR) 
steel  armor  and  combination  type  armor  to  reduce  the  overall  ballistic 
threat.  To  pursue  these  new  armor  developments,  it  will  be  necessary  to 
have  commerically  available  joining  processes  so  that  these  new  armors 
can  be  used  cost  effectively  in  production.  TACOM  has  established  sev¬ 
eral  MMT  projects  covering  joining  ESR  steel  armor,  welding  complex 
alloys  and  shapes  by  laser,  identifying  electron  beam  welding  applica¬ 
tions,  and  optimizing  both  welding  procedures  and  ultrasonic  inspection 
of  welds . 

The  major  requirements  for  propulsion  and  track  are  to  develop  pro¬ 
duction  techniques  to  manufacture  propulsion  and  drive  systems  for  the  Ml 
and  future  tracked  and  non-tracked  combat  and  tactical  vehicles.  Fabri¬ 
cation  and  joining  are  of  major  concern.  TACOM  is  actively  pursuing  pro¬ 
duction  development  of  compliant  joints  to  join  metals  and  non-metals 
and  automated  laser  machining  of  complex  machine  alloys.  Life  cycle 
costs  for  various  tactical  and  combat  vehicles  can  be  significantly 
decreased  by  eliminating  premature  failure  or  extending  service  life 
of  components  by  reducing  corrosion  and  deterioration.  To  support 
this  area,  TACOM  is  endeavoring  to  bring  on  line  ceramic  reinforced 
combustors . 

The  track  and  suspension  category  is  constantly  caught  in  the  tech¬ 
nical  dilemma  of  producing  more  advanced  systems  to  meet  the  ever  in¬ 
creasing  demands  of  higher  performance  in  more  adverse  terrains  while 
maintaining  the  overall  reliability  and  maintainability  of  the  system  at 
or  near  current  system  costs.  To  achieve  these  objectives,  the  track 
area,  as  with  the  other  categories,  has  been  sub-divided  into  major 
thrust  areas  for  better  visibility  and  management  control.  These  areas 
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are  roadwheels ,  springs,  torsion  bar  and  tube,  wheels,  rubber  pads,  and 
shoes.  In  these  areas  the  general  thrusts  have  been  to  introduce  pro¬ 
duction  techniques  for  metal  matrix  composites,  non-metallic  matrix 
composites,  advanced  rubber  compounds,  advance  elastomeric  compounds, 
lightweight  castings,  hard  surface  coatings  and  powder  metallurgy. 

In  body/frame,  the  main  thrusts  are  the  conservation  of  fuel  and 
material.  To  meet  these  requirements  the  objective  is  to  reduce  the 
overall  weight  of  the  vehicle,  to  increase  its  payload,  and  lower  the 
life  cycle  cost  of  the  systems  by  reducing  the  corrosion  and  degradation 
of  the  materials  of  construction.  Here  the  main  areas  of  concern  are 
coatings ,  lightweight/ composite  structures ,  miscellaneous  components , 
structural  members,  and  fuel  tanks.  Within  these  areas,  work  will  be 
accomplished  in  plastic  cab  tops,  maintenance  free  batteries  with  high 
impact  resistance,  and  non-corrosive,  lightweight  non-structural  tactical 
vehicle  components . 
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SOLUTION  -  IMPRUVE  PROCESSES  FOR  XMI  MFG .  THESE  INCLUDE  THERMAL  CUTTING, 
AUTOMATED  METALLIZING,  Bl-CAST  HP  TURblNE  NOZZLES,  RSR  NICKEL  BASE  SUPER 
ALLOYS,  M0N0CRYSTAL  ALLOYS,  CERAMIC  COMBUSTORS,  THERMALLY  ASSISTED 
MACHINING,  ETC. 


PROBLEM  -  MATERIALS  ANO  MANUFACTURING  PROCESSES  EMPLOYED  IN  THE  MFG  OF  THE 
F«S  CAN  BE  IMPROVED  BY  INCORPORATING  NEk  TECHNOLOGIES  TO  THE  CURRENT  SYSTEM 
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PRQbLEM  -  THE  MAJOR  CAUSE  OF  TACTICAL  VEHICLE  BATTERY  FAILURE  IS  BATTERY 
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SULUTION  -  DEVELOP  AND  DEFINE  AN  ENVIRONMENT  AND  IMPLEMENTATION  PLAN  TO 
IMPROVE  PRODUCTIVITY,  REDuCE  REFURBISHING  COSTS  TO  THE  ARMY,  AND  INSURE 
TIMELY  DELIVERY. 
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SOLUTION  -  ESTABLISH  METHODS  OF  FABRICATING  TORSION  BARS  UTILIZING  300D00 
MINIMUM  YIELD  MATERIALS. 
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US  ARMY  TEST  AND  EVALUATION  COMMAND 


(TECOM) 


TECOM,  with  headquarters  at  Aberdeen  Proving  Ground,  MD,  is  the  pri¬ 
mary  developmental  testing  agency  for  the  US  Army.  TECOM  plans,  con¬ 
ducts,  and  reports  on  development  tests  performed  during  the  life  cycle 
of  Army  materiel,  and  evaluates  foreign  materiel  for  possible  US  acquisi¬ 
tion.  Additional  testing  is  performed  as  a  service  to  the  commodity 
commands  upon  their  request.  The  testing  organization  consists  of  the 
aircraft  development  test  activity,  three  environmental  testing  activi¬ 
ties,  five  proving  grounds  (one  of  which  serves  as  the  third  environ¬ 
mental  activity),  and  a  national  missile  range.  Facilities  are  located 
in  the  continental  United  States,  the  Panama  Canal  Zone  and  Alaska. 

Individual  investigations  into  production  test  procedures  and  evalua¬ 
tion  techniques  are  accomplished  through  TECOM* s  MMT  program.  In  view  of 
TECOM* s  mission  and  the  intended  results  of  the  MMT  efforts  (to  improve 
test  procedures),  the  majority  of  the  work  is  accomplished  in-house. 

TECOM*s  MMT  efforts  are  grouped  under  two  general  headings:  documen¬ 
tation  and  resource  conservation.  Individual  efforts  are  funded  from 
these  "parent  programs."  Current  funding  constrains  TECOM  to  an  annual 
program  that  supports  approximately  one-half  of  their  planned  efforts. 
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TROOP  SUPPORT  AND  AVIATION 
MATERIEL  READINESS  COMMAND 


CATEGORY  PAGE 

Factory  Modernization  -  225 

Turbine  Engine  -  225 
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US  ARMY  TROOP  SUPPORT  AND  AVIATION  MATERIEL  READINESS  COMMAND 


(TSARCOM) 


The  US  Army  Troop  Support  and  Aviation  Materiel  Readiness  Command 
(TSARCOM)  was  established  on  1  July  1977  in  St.  Louis,  Missouri. 
TSARCOM1 s  mission  is  to  provide  positive  readiness  support  for  23  major 
categories  of  equipment  to  the  entire  Department  of  Defense  and  80  for¬ 
eign  countries.  The  diverse  mission  ranges  from  fixed-wing  and  rotary¬ 
wing  aircraft  to  a  fleet  of  amphibians  and  watercraft,  and  field  support 
items  such  as  generators,  bridges,  water  purifiers,  camouflage,  mine 
detectors,  air  conditioners  and  heaters,  fuel  storage  and  distribution 
equipment,  compasses  and  surveying  instruments. 

The  focal  point  of  TSARCOM fs  technology  effort  is  the  manufacturing 
facilities  for  turbine  engines.  Stratford  Army  Engine  Plant,  operated  by 
AVCO-Lycoming ,  is  the  subject  of  the  Army's  first  factory  modernization 
effort.  The  goal  is  to  reduce  the  costs  of  the  T-53,  T-55,  and  AGT-1500 
engines  by  modernizing  the  plant’s  management  systems,  manufacturing 
methods,  processes,  production  equipment,  and  computer  aided  manufacture 
ing  systems. 
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APPENDICES 


INDUSTRY  GUIDE 


This  section  of  the  MMT  Program  Plan  explains  the  Army  programming 
cycle  for  the  MMT  Program*  The  objective  of  the  MMT  Program  is  to  de¬ 
velop  new  manufacturing  methods  and  processes  that  will  reduce  the  cost 
of  producing  weapon  systems.  The  program  consists  of  approximately  200 
projects  annually  that  concentrate  on  improving  and/or  developing  manu¬ 
facturing  methods,  techniques  and  processes. 

Within  the  Army,  the  Directorate  for  Manufacturing  Technology  (DMT) 
has  been  established  to  provide  overall  program  responsibility.  Func¬ 
tional  responsibility  is  at  the  commodity  oriented,  Major  Subcommands 
(SUBMACOM1 S) .  The  SUBMACOM1 S  plan,  formulate,  budget,  and  execute  indi¬ 
vidual  projects.  The  Industrial  Base  Engineering  Activity  (IBEA)  assists 
DMT  on  the  technical  aspects  of  the  Manufacturing  Technology  Program. 
The  organizational  chart  on  the  next  page  depicts  this  supporting 
framework. 

Throughout  the  Program  Plan  reference  is  made  to  various  appropria¬ 
tions.  These  appropriations  are  identified  in  the  Army  Management  Struc¬ 
ture  (AR  37-100-FY)  and  are  established  by  the  US  Congress  as  a  standard 
accounting  system.  Most  MMT  efforts  are  funded  through  the  Procurement 
Appropriations  which  include  (1)  Aircraft,  (2)  Missile,  (3)  Weapons  and 
Tracked  Combat  Vehicles,  (4)  Ammunition,  and  (5)  Other.  A  few  projects 
receive  funds  from  the  Operations  Maintenance,  Army  (OMA)  appropriation. 

Identification  of  manufacturing  problems  is  the  first  step  in  devel¬ 
oping  an  MMT  Program.  Problem  areas  are  conceptualized  and  compiled  into 
a  planning  document  (the  Program  Plan).  At  the  date  of  the  publication, 
the  Program  Plan  contains  one  funded  year,  two  programmed  years  and  two 
planned  years.  As  the  program  cycle  proceeds  the  concepts  are  refined 
and  project  proposals  are  developed.  A  diagram  depicting  this  program¬ 
ming  cycle  is  shown  on  page  A-3.  To  fully  understand  the  entire  program¬ 
ming  cycle  one  must  realize  that  DOD  budgets  on  a  Fiscal  Year  (FY).  The 
FY  starts  on  1  October  and  ends  the  last  day  of  the  following  September. 
For  example,  on  1  October  1982,  the  Army  will  begin  the  first  quarter  of 
FY83. 

The  following  programming  cycle  chart  depicts  the  various  activities  and 
stages  that  MMT  projects  go  through.  Concepts  are  first  identified  in 
the  five  year  plan  according  to  the  projected  year  funding  is  expected. 
Each  year  these  concepts  are  reevaluated  and  move  forward  until  they 
reach  the  budget  phase.  Industry  has  the  opportunity  to  participate  in 
the  evaluation  of  these  projects  by  voicing  comments  during  the  annual 
MTAG  conference.  At  this  gathering  the  current  program,  the  latest  bud¬ 
get  project  and  the  Program  Plan  are  discussed. 
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Calender  Year  Activities 
MMT  Planning /Budgeting /Review  Cycle 


YEARLY  ACTIVITIES 


Program  Plan  (FY82-86) 

FY84  Budget  Submiss ion/ Rev lew 

FY83  MMT  Funds  Released 

MTAG  Annual  Conference 

FY84  Apportionment  Submission/ 
Review 


::: 


J  FM  AHJ  J  AS  0  N  D 
1982 


The  programming  cycle  shown  above  starts  with  the  Program  Plan.  This  doc¬ 
ument  consolidates  individual  submissions  from  the  SUBMACOM'S  and  develops  the 
planned  program.  Because  Army  budget  guidance  provides  "ceilings,"  potential 
projects  must  be  prioritized  which  results  in  some  being  excluded  or  slipped. 
Inclusion  in  the  Plan  does  not  guarantee  that  the  project  will  be  funded.  The 
level  of  funding  is  dependent  upon  Congressional  appropriations. 
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As  projects  approach  the  start  of  the  funding  cycle  specific  objec¬ 
tives  and  work  scopes  are  developed*  These  projects  are  documented  in 
what  is  known  as  a  P-16*  A  P-16  is  simply  the  format  that  is  utilized  to 
document  data  elements  such  as  estimated  cost,  economics,  and  description 
of  work.  (The  P-16  format  is  described  in  AR  700-90). 

The  budget  submission  represents  the  first  P-16  submitted  for  inclu¬ 
sion  in  the  program.  This  submission  is  followed  about  nine  months  later 
by  the  more  definite  apportionment  submission.  Projects  are  then  funded 
when  the  new  fiscal  year  begins.  Although  this  is  the  normal  planning 
cycle,  a  project  can  enter  the  planning  cycle  at  any  point  in  time.  Such 
a  project  would  be  known  as  a  late  start  submission  and  funding  is  usu¬ 
ally  at  the  expense  of  another  project. 

Criteria  for  funding  individual  projects  include  technical,  opera¬ 
tional,  and  economical  feasibility.  Evaluation  includes  the  potential 
for  technical  success,  the  means  by  which  the  results  will  be  imple¬ 
mented,  the  potential  payback  or  return  on  investment  and  the  interrela¬ 
tionships  that  exist  between  these  factors. 

For  a  more  comprehensive  understanding  of  the  MMT  program,  the  fol¬ 
lowing  list  of  documents  is  provided  for  reference: 

DOD  Instruction  4200.15,  Manufacturing  Technology  Program 

AR  700-90,  The  Army  Industrial  Preparedness  Program 

AR  37-100,  The  Army  Management  Structure 

AR  11-28,  Economic  Analysis  and  Program  Evaluation  for  Resources 
Management 
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army  mmt  program  representatives 


HQ,  DARCOM 

US  Army  Materiel  Development  and  Readiness  Command 
ATTN:  DRCMT 

5001  Eisenhower  Avenue  C: 

Alexandria,  VA  22333  AV: 

AVRADCOM 

US  Army  Aviation  R&D  Command 
ATTN:  DRDAV-EGX,  Mr.  Dan  Haugan 

4300  Goodfellow  Blvd.  C: 

St.  Louis,  MO  63120  AV: 

CECOM 

US  Army  Communications  Electronics  Command  C: 

ATTN:  DRSEL— POD— P— G,  Messr  Feddeler/Esposito/Resnic  AV: 

ATTN:  DRSEL-PC-I-IP-1 ,  Mr.  Leon  Field 

Fort  Monmouth,  NJ  07703  AV: 

ERADCOM 

US  Army  Electronics  R&D  Command 

ATTN:  DELET-R,  Mr.  Joseph  Key  C: 

Fort  Monmouth,  NJ  07703  AV: 

MICOM 

US  Army  Missile  Command 

ATTN:  DRSMI-RST,  Mr.  Richard  Kotler  C: 

Redstone  Arsenal,  AL  35898  AV: 

TACOM 

US  Army  Tank-Automotive  Command  C: 

ATTN:  DRSTA-RCKM,  Dr.  Jim  Chevalier 

Warren,  Ml  48090  AV: 


ARRCOM 

US  Army  Armament  Materiel  Readiness  Command 


ATTN:  DRSAR— IRI-A,  Mr.  Dennis  Dunlap 

Rock  Island  Arsenal  C: 

Rock  Island,  IL  61299  AV: 

ARRADCOM 

US  Army  Armament  R&D  Command 

ATTN:  DRDAR-PMP-P,  Mr.  Donald  J.  Fischer  C: 

Dover,  NJ  07801  AV 
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202  274-8284/8298 
284-8284/8298 


314  263-1625 
693-1625 


201  535-4926 
995-4926 

C:  201  532-4035 

992-4035 


201  544-4258 
995-4258 


205  876-2065 
746-2065 


313  573-6065/5814 
6467 

786-6065/5814/6467 


309  794-3666/4398 
793-3666/4398 


201  328-2708 
:  880-2708 


TSARCOM 

US  Army  Troop  Support  and  Aviation  Materiel  Readiness  Command 


ATTN:  DRSTS-PLE ,  Mr.  Don  G.  Doll 

4300  Goodfellow  Blvd. 

C: 

314  263-2218 

St.  Louis,  MO  63120 

AV: 

693-2218 

MERADCOM 

US  Army  Mobility  Equipment  R&D  Command 

ATTN:  DRDME-UE ,  Mr.  R.  Goehner 

C: 

703  664-4221 

Fort  Belvoir,  VA  22060 

AV: 

354-4221 

NLABS 

US  Army  Natick  R&D  Laboratories 

ATTN:  DRDNA-EZM ,  Mr.  Frank  Civilikas 

C: 

617  653-1000,  X2793 

Natick,  MA  01760 

AV: 

955-2349/2351 

TECOM 

US  Army  Test  &  Evaluation  Command 

ATTN:  DRSTE-AD-M,  Mr.  John  Gehrig 

C: 

301  278-3677 

Aberdeen  Proving  Ground,  MD  21005 

AV: 

283-3677 

AMMRC 

US  Army  Materials  &  Mechanics  Research  Center 

ATTN:  DRXMR-PP,  Mr.  John  Gassner 

C: 

617  923-5521 

Watertown,  MA  02172 

AV: 

955-5521 

HDL 

Harry  Diamond  Laboratories 

ATTN:  DELHD-PO-P ,  Mr.  Julius  Hoke 

2800  Powder  Mill  Road 

C: 

202  394-1551 

Adelphi,  MD  20783 

AV: 

290-1551 

RIA 

Rock  Island  Arsenal 

ATTN:  SARRI-ENM,  Mr.  J.  W.  McGarvey 

C: 

309  794-4627/4584 

Rock  Island,  IL  61299 

AV: 

793-4627/4584 

WVA 

Watervliet  Arsenal 

ATTN:  SARWV-PPI,  Mr.  T.  Wright 

C: 

518  266-5319 

Watervliet,  NY  12189 

AV: 

974-5319 

MPBMA 

US  Army  Munitions  Production  Base  Modernization  Agency 

C:  201  328-6708 

AV:  880-6708 


ATTN:  SARPM-PBM-DP ,  Mr.  Joseph  Taglairino 

Dover,  NJ  07801 


AMRDL 

US  Army  Applied  Technology  Laboratory 
US  Army  Research  Technology  Lab  (AVRADCOM) 
ATTN:  DAVDL-ATL-AT S ,  J.  Waller 

Fort  Eustis,  VA  23604 


C:  804  878-2771/3073 
AV:  927-2771/3073 


DESCOM 

US  Army  Depot  System  Command 
ATTN:  DRSDS-PE ,  Mr.  Jim  Shindle 
Chambersburg ,  PA  17201 


C:  717  263-6321 

AV:  242-6321 
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IBEA 

US  Army  Industrial  Base  Engineering  Activity 


ATTN:  DRXIB-MT,  Mr.  James  Cars tens  C: 

Rock  Island,  IL  61299  AV: 

DCSRDA  (PA  1497,  Aircraft) 

ATTN:  DAMA-WSA,  LTC  Jay  B.  Bisbey 

Room  3B454,  The  Pentagon  C: 

Washington,  DC  20310  AV: 

DCSRDA  (PA  2597,  Missiles) 

ATTN:  DAMA-WSM-A,  Mr.  John  Doyle 

Room  3B485,  The  Pentagon  C: 

Washington,  DC  20310  AV: 

DCSRDA  (PA  3297,  Weapons';  PA  3197,  Tracked  Combat  Vehicles) 
ATTN:  DAMA-WSW,  LTC  Raymond  Roskowski 

Room  3D455,  The  Pentagon  C: 

Washington,  DC  20310  AV: 

DCSRDA  (PA  5297,  Communications/Electroncis) 

ATTN:  DAMA-CSC-BU,  MAJ  Paul  Harvey 

Room  3D440,  The  Pentagon  C: 

Washington,  DC  20310  AV: 


DCSRDA  (Other  Procurement  Activities: 

PA  5197,  Tactical  and  Support  Vehicles) 


ATTN:  DAMA-CSS-P,  LTC  L.  R.  Hawkins 

Room  3D416,  The  Pentagon  C: 

Washington,  DC  20310  AV: 

DCSRDA  (Other  Procurement  Activities: 

PA  5397,  Othet  Support) 

ATTN:  DAMA-CSS-P,  LTC  P.  K.  Linscott 

Room  3D418,'  The  Pentagon  C: 

Washington,  DC  20310  AV: 

DCSRDA  (PA  4950,  Ammunition) 

ATTN:  DAMA-CSM-DA,  COL  Jack  King 

Room  3C444,  The  Pentagon  C: 

Washington,  DC  20310  AV : 

DCSRDA  (PA  4950,  Ammunition) 

ATTN:  DAMA-CSM-P,  Mr.  John  Mytryshyn 

Room  3C444,  The  Pentagon  C: 

Washington,  DC  20310  AV: 


309  794-5113 
793-5113 


202  695-1362 
225-1362 


202  695-8740 
224-8740 


202  697-0106 
227-0106 


202  695-1881 
225-1881 


202  694-8720 
224-8720 


202  694-8720 
224-8720 


202  694-4330 
224-4330 


202  694-4330 
224-4330 
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INDUSTRIAL  BASE  ENGINEERING  ACTIVITY  ( IBEA) 
POINTS  OF  CONTACT 

MANUFACTURING  METHODS  AND  TECHNOLOGY 


Telephone  Number* 

Mr.  James  Gallaugher,  Director - (309)  794-5611 

Mr.  James  Carstens,  Chief,  Manufacturing 

Technology  Division - (309)  794-5113 

Mr.  Gordon  Ney,  Chief,  Manufacturing  Branch  - (309)  794-6586 

Mr.  Mike  Achord - (309)  794-5235 

Mr.  Ferrel  Anderson - (309)  794-5235 

Mr.  Ken  Bezaury - ■; - (309)  794-6586 

Mr.  Wallace  Graham - (309)  794-5235 

Mr.  Robert  Hellem - (309)  794-6586 

Mr.  Wayne  Hierseman - (309)  794-5235 

Mr.  Andrew  Kource,  Jr. - (309)  794-5235 

Mr.  Peter  Martin - (309)  794-5235 

Mr.  Alan  Peltz - (309)  794-6586 

Mr.  A1  Spindler - (309)  794-6586 

Mr.  John  Petrone,  Chief,  Technology  Branch  - (309)  794-3682 

Mr.  Delmar  Brim - (309)  794-6167 

Mr.  James  Bruen - (309)  794-3682 

Mr.  Gaylen  Fischer - (309)  794-6167 

Ms.  Linda  Hancock - (309)  794-3682 

Mr.  T.  Locke - (309)  794-6167 

Mr.  Charles  McBurney - (309)  794-6167 

Mr.  Steve  McGlone - (309)  794-6167 

Mr.  Dan  Richardson - (309)  794-3682 

Mr.  James  Sullivan - (309)  794-6167 

Ms.  Patty  Swim - (309)  794-3682 

Mr.  Hal  Weidner - (309)  794-3682 

Mr.  Steve  Yedinak - (309)  794-6167 


*AUT0V0N:  793-XXXX 
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Department  of  Defense: 

DIRSO,  Attn:  Mr.  B.  Bartsch  (3  cys) 

OUSDRE  (R&AT) ,  The  Pentagon,  Attn:  Dr.  Lloyd  L.  Lehn  (10  cys) 


Department  of  the  Army: 


HQDA,  OASARDA, 
HQDA,  ODCSRDA, 
DCSRDA,  Attn: 
DCSRDA ,  Attn: 
DCSRDA,  Attn: 
DCSRDA,  Attn: 
DCSRDA,  Attn: 
DCSRDA,  Attn: 
DCSRDA,  Attn: 


The  Pentagon,  Attn:  Mr.  William  Takakoshi 
The  Pentagon,  Attn:  DAMA-PPM-P,  MAJ  S.  Marsh 
DAMA-WSA,  LTC  Jay  B.  Bisbey 
DAMA-WSM-A,  Mr.  John  Doyle 
DAMA-WSW,  MAJ  Gordon  Winder 
DAMA-CSC-BU,  COL  Higgins 

DAMA-CSS-P,  LTC  L.  R.  Hawkins,  LTC  P.  K.  Linscott 
DAMA-CSM-P,  Mr.  John  Mytryshyn 
DAMA-CSM-DA ,  COL  Jack  King 


HQ  DARCOM: 

Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM 
Technical  Library, 


DRCCG 

DRCDMD 

DRCDMR 

DRCPP 

DRCPP-I  (3  cys) 

DRCDE 

DRCMT  (20  cys) 

DRCQA-E,  Mr.  R.  Hersam 


West  Coast  -  TILO,  Attn:  Mr 
Attn:  DRXAM-TL 


C. 


Green 


AVRADCOM: 

PM,  Advanced  Attack  Helicopter,  Attn:  DRCPM-AAH 
PM,  Blackhawk,  Attn:  DRCPM-BH 
Cdr,  Attn:  DRDAV 

Cdr,  Attn:  DRDAV -EGX,  Mr.  Dan  Haugan 

Technical  Library,  St.  Louis,  MO 

Cdr,  AMRTL,  Attn:  DAVDL-ATL-ATS ,  Mr.  J.  Waller 

ARRADCOM: 

PM,  Cannon  Artillery  Weapons  Systems,  Attn:  DRCPM-CAWS 
PM,  Division  Air  Defense  (DIVAD)  Gun,  Attn:  DRCPM-ADG 
PM,  Nuclear  Munitions,  Attn:  DRCPM-NUC 
PM,  Selected  Ammunition,  Attn:  DRCPM-SA 
Cdr,  Attn:  DRDAR 

Cdr,  Attn:  DRDAR-PMP-P ,  Mr.  Donald  J.  Fischer  (7  cys) 

Cdr,  Benet  Wpns  Lab,  Attn:  DRDAR-LCB— S,  Drc  F.  Heiser 
Chemical  Systems  Lab,  Technical  Library,  Attn:  DRDAR-CLY-T 
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Aberdeen  Proving  Ground: 

PM,  Chemical  Demilitarization  &  Restoration,  Attn:  DRCPM-DR 

PM,  Smoke/Obscurants  (SMOKE),  Attn:  DRCPM-SMK 

Cdr,  Attn:  STEAP-MT-M,  Mr.  J.  L.  Sanders 

Cdr,  Material  Testing  Dir,  Attn:  Mr.  Michael  Drabo 


ARRCOM: 

PM,  M110E2  Weapon  System,  Attn:  DRSAR-HA 


Cdr, 

Attn: 

DRSAR-CG 

Cdr, 

Attn: 

DRSAR-IRI-M, 

Cdr, 

Attn: 

DRSAR-IRW ,  Mr 

Cdr, 

Attn: 

DRSAR-LEP ,  Mr 

Cdr, 

Attn: 

DRSAR-CPA-F , 

Cdr, 

Attn: 

DRSAR-QAE ,  Mr 

Technical  Library,  Attn: 


Mr.  Dennis  Dunlap  (4 
.  Arne  Madsen 
.  R.  F.  Tumasonis 
Mr.  James  Bailey 
.  R.  Fer 
DRSAR-LEP-L 


cys) 


AMMRC : 

Dir,  Attn:  DRXMR-PP,  Mr.  John  Gassner 
Dir,  Attn:  DRXMR-EO,  Dr.  Morton  Kliman 
Dir,  Attn:  DRXMR,  DRXMR-M  (3  cys  ea) 
Technical  Library,  Watertown,  MA 


CECOM: 

PM,  Signal  Intelligence/Electronic  Warfare  (SIGINT/EW),  Attn: 
Cdr,  Attn:  DRSEL 

Cdr,  Attn:  DRSEL-PC-I-IP-1 ,  Mr.  Leon  Field 

PM,  Army  Tactical  Communications  Systems  (ATACS),  Attn:  DRCPM- 
PM,  Automatic  Test  Support  Systems,  Attn:  DRCPM-ATSS 
Cdr,  Attn:  DRSEL-POD-P-G,  Messrs.  Feddeler,  Esposito,  Resnic 
RD&E  Technical  Documents  Ctr,  Ft.  Monmouth,  NJ 


DESCOM: 

Cdr,  Attn:  DRSDS 

Cdr,  Attn:  DRSDS-PE,  Mr.  Jim  Shindle 
Cdr,  Attn:  DRSDS-QM,  Mr.  Tom  Wolf 

ERADCOM: 

PM,  FIREFINDER/REMBASS,  Attn:  DRCPM-FFR 

PM,  Stand-off  Target  Acquisition  System,  Attn:  DRCPM-STA 
Cdr,  Attn:  DRDEL 

Cdr,  Attn:  DELET-R,  Messrs.  Key,  Reich  (1  cy  ea) 

Cdr,  Attn:  DRDEL-PO-SP,  Mr.  Harold  Garson 

MERADCOM: 

PM,  Mobile  Electric  Power,  Attn:  DRCPM-MEP,  Springfield,  VA 
Cdr,  Attn:  DRDME 

Cdr,  Attn:  DRDME-UE,  Mr.  R.  Goehner 
Technical  Library,  Ft.  Belvoir,  VA 
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MICOM: 

PM,  Multiple  Launch  Rocket  System,  Attn:  DRCOM-RS 
PM,  Ground  Laser  Designators,  Attn:  DRCOM-LD 
PM,  HAWK,  Attn:  DRCPM-HA 

PM,  Heliborne  Laser  Fire  and  Forget  (HELLFIRE)  Missile  System,  Attn:  DRCPM-HE 

PM,  High  Energy  Laser  System,  Attn:  DRCPM-HE L 

PM,  PATRIOT,  Attn:  DRCPM-MD 

PM,  2.75  Rocket  System,  Attn:  DRCPM-RK 

PM,  STINGER,  Attn:  DRCPM-MP 

PM,  TOW  Project  Office,  Attn:  DRCPM-TO 

PM,  US  ROLAND,  Attn:  DRCPM-ROL 

PM,  VIPER,  Attn:  DRCPM-VI 

Cdr ,  Attn:  DRSMI 

Cdr,  Attn:  DRCMI-RST,  Mr.  Bob  Austin,  Mr.  Richard  Kotler 
Magazine  Room,  Attn:  RSIC 

NLABS : 

Cdr,  Attn:  DRDNA 

Cdr,  Attn:  DRDNA *-EZM,  Mr.  Frank  Civilikas 
Tecnnical  Library,  Attn:  DRXTM-TRL 

TACQM: 

PM,  Armored  Combat  Vehicle  Technology  (ACVT),  Attn:  DRCPM-CVT 

PM,  Fighting  Vehicle  Armament,  Attn:  DRCPM-FVA 

PM,  Fighting  Vehicle  Systems,  Attn:  DRCPM-FVS-PP 

PM,  Heavy  Equipment  Transporter  (HET) ,  Attn:  DRCPM-HT 

PM,  Improved  TOW  Vehicle,  Attn:  DRCPM-ITV 

PM,  XM-1  Tank  System,  Attn:  DRCPM-GCM 

Cdr,  Attn:  DRSTA 

Cdr,  Attn:  DRSTA-EB,  Ms.  Vivian  Buarkhalter 
Cdr,  Attn:  DRSTA-RCKM,  Mr.  J.  Chevalier 
Technical  Library,  Warren,  MI 

TECOM: 

Cdr,  Attn:  DRSTE 

Cdr,  Attn:  DRSTE-AD-M,  Mr.  John  Gehrig 
Technical  Library,  Dugway  Proving  Grounds,  Dugway,  UT 
Technical  Library,  White  Sands  Missile  Range,  Attn:  STEWS-PT-AL 
Technical  Library,  Yuma  Proving  Grounds,  Yuma,  AZ 

TSARCOM: 

PM,  COBRA,  Attn:  DRCPM-CO 
Cdr,  Attn:  DRSTS 

Cdr,  Attn:  DRSTS-PLE ,  Mr.  Don  G.  Doll 
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Arsenals : 

Cdr,  Pine  Bluff  Arsenal  (PBA),  Attn:  SARPB-CO 

Cdr,  Rocky  Mountain  Arsenal  (RMA) ,  Attn:  SARRM-IS 

Cdr,  Rock  Island  Arsenal  (RIA) ,  Attn:  SARRI-CO 

Cdr,  RIA,  Attn:  SARRI-ENM,  Mr.  J.  W.  McGarvey 

Cdr,  Watervliet  Arsenal  (WVA) ,  Attn:  SARWV-CO 

Cdr,  WVA,  Attn:  SARWV-PPI,  Mr.  T.  Wright 

Cdr,  Benet  Wpns  Lab,  Attn:  DRDAR-LCB-TL ,  Tech  Library 

Munitions  Production  Base  Modernization  Agency: 

Cdr,  MPBMA,  Attn:  S ARPM-PBM-DP ,  Mr.  Joseph  Taglairino  (6  cys) 

Army  Ammunition  Plants: 

Cdr,  Crane  AAA,  Attn:  SARCN 

Cdr,  Crane  AAA,  Attn:  SARCN-QAM6,  Mr.  S.  R.  Caswell 

Cdr,  Hawthorne  AAP,  Attn:  SARHW-CO 

Cdr,  Holston  AAP,  Attn:  SARHO-CO 

Cdr,  Indiana  AAP,  Attn:  SARIN-CO 

Cdr,  Iowa  AAP,  Attn:  SARIO-CO 

Cdr,  Kansas  AAP,  SARKA-CO 

Cdr,  Lake  City  AAP,  Attn:  SARLC-CO 

Cdr,  Lone  Star  AAP,  Attn:  SARLS-CO 

Cdr,  Longhorn  AAP,  Attn:  SARLO-CO 

Cdr,  Louisiana  AAP,  Attn:  SARLA-CO 

Cdr,  McAlester  AAP,  Attn:  SARMC-FD 

Cdr,  Milan  AAP,  Attn:  SARMI-CO 

Cdr,  Mississippi  AAP,  Attn:  SARMS 

Cdr,  Radford  AAP,  Attn:  SARRA-CO 

Cdr,  Riverbank  AAP,  Attn:  SARRB-CO 

Cdr,  Scranton  AAP,  Attn:  SARSC-CO 

Cdr,  Army  Weapons  Support  Center,  Crane,  IN 

Depots : 

Cdr,  Anniston  Army  Depot,  Attn:  SDSAN-MD 
Cdr,  Corpus  Christi  Army  Depot,  Attn:  SDSCC-MPI 
Cdr,  Letterkenny  Army  Depot,  Attn:  SDSLE-MM 

Cdr,  Letterkenny  Army  Depot,  Attn:  SDSLE-MM,  Mr.  Michael  Bacellieri 

Cdr,  New  Cumberland  Army  Depot,  Attn:  SDSNC-ME 

Cdr,  Red  River  Army  Depot,  Attn:  SDSRR-MO 

Cdr,  Sacramento  Army  Depot,  Attn:  SDSSA-MPE 

Cdr,  Seneca  Army  Depot,  Attn:  SDSSE-OP 

Cdr,  Sharpe  Army  Depot,  Attn:  SDSSH-R 

Cdr,  Sierra  Army  Depot,  Attn:  SDSSI-EM 

Cdr,  Tobyhanna  Army  Depot,  Attn:  SDSTO-M 

Technical  Library,  Tobyhanna,  PA 

Cdr,  Tooele  Army  Depot*  Attn:  SDSTE-MAN 


D4 


DRXIB-MT 

DISTRIBUTION  (Cont’d): 


Army  Organizations: 

Cdr,  Army  Logistics  Management  Ctr  (ALMC) ,  Attn:  DRXMD 
Cdr,  Army  Research  Office  (ARO) ,  Attn:  DRXRO-AO 
Cdr,  Army  Ballistic  Research  Labs  (BRL) ,  Attn:  DRDAR-BL 
Cdr,  HDL,  Attn:  DELHD— PO,  Mr.  Julius  Hoke 
Cdr,  Ballistic  Research  Lab,  Attn:  DRXBR-TSB-S 

Cdr,  Foreign  Science  and  Technology  Ctr  (FSTC),  Attn:  DRXST-MT1, 

Mr.  James  Warns ley 

Dir,  Installations  and  Services  Activity  (I&SA),  Attn:  DRCIS-RI 

Dir,  Army  Management  Engineering  Training  Activity  (AMETA),  Attn:  DRXOM-SE, 

Dr.  Shallman  (3  cys) 

Cdr,  Night  Vision  &  Electro-Optic  Lab,  Attn:  DELNV-RM/RA 
Dir,  DARCOM  Intern  Training  Center,  Attn:  DRXMC-ITC-E,  Mr.  Carter 
Metals  &  Ceramics  Info  Center,  Attn:  Mr.  Del  Spalsbury,  Battelle,  Columbus 
Labs ,  Columbus ,  OH 

Navy  Organizations: 

Cdr,  NAVMAT,  Attn:  Mr.  J.  W.  Mclnnis,  Code  064 
Cdr,  NAVSEA,  Attn:  T.  E.  Draschil,  Code  SEA-05R23 
Cdr,  NAVAIR,  Attn:  Mr.  R.  A.  Retta,  Code  AIR5162C 
Cdr,  NAVELEX,  Attn:  C.  A.  Rigdon,  Code  ELEX-504512 

Cdr,  Naval  Surface  Wpns  Ctr/White  Oak  Lab,  Attn:  Code  E345,  Mr.  Chas.  McFann 

Cdr,  Naval  Surface  Wpns  Ctr/Dahlgren  Lab,  Attn:  Code  CM-51 

Cdr,  Naval  Weapons  Ctr,  Attn:  Code  36404 

Cdr,  Naval  Avionics  Ctr,  Attn:  Mr.  Larry  Halbig,  Code  216 

Cdr,  Naval  Weapons  Ctr,  Attn:  Mr.  C.  Johnson,  Code  3624 

Dir,  NMCIRD,  Bldg.  75-2,  Naval  Base 

Cdr,  Naval  Ocean  Systems  Ctr,  Attn:  Code  9203,  Dr.  Wil  Watson 
Dcr,  Long  Beach  Naval  Shipyard,  Attn:  Code  300.02,  Mr.  C.  Rogers 

Air  Force: 

Cdr,  HQ,  USAF/RDCM,  The  Pentagon,  Attn:  MAJ  E.  Ross 
Cdr,  AFSC/DLF,  Andrew  AFB 
Cdr,  AFSC/PPD,  Andrew  AFB 
Cdr,  AFML/LT,  WPAFB 

Cdr,  AFML/LTE,  /LTM,  /LTN,  WPAFB  (1  cy  ea) 

Cdr,  AFWAL/MLSS ,  WPAFB 

Cdr,  San  Antonio  Air  Logistics  Ctr,  Kelly  AFB,  Attn:  B.  Boisvert,  MMEI 
Cdr,  Hanscom  AFB,  Attn:  AFGL-SULL,  R.  Bergmann 

Professional  Societies: 

Electronics  Industries  Association,  Attn:  Mr.  Jean  Caffiaux,  2001  I  St.,  N.W. , 
Washington,  DC  20006  (40  cys) 

Numerical  Control  Society,  Attn:  Mr.  Ronald  C.  Hunt,  Exec.  Dir.,  519-520 
Zenith  Dr.,  Glenview,  IL  60025  (3  cys) 

Aerospace  Industries  Association,  Attn:  Mr.  Robert  Worthen,  COL,  US  Army 
(Ret),  1725  Desales  St.,  N.W. ,  Washington,  DC  20036  (5  cys) 

American  Defense  Preparedness  Association,  Attn:  Mr.  Rudolph  Rose,  COL, 

US  Army  (Ret),  Rosslyn  Center,  Suite  900,  1700  N.  Moore  Street, 

Arlington,  VA  22209  (5  cys) 
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DISTRIBUTION  (Cont'd): 

Professional  Societies  (Contfd): 

Society  of  Manufacturing  Engineers,  Attn:  Mr.  Bernard  Sallot,  One  SME  Drive, 
P.0.  Box  930,  Dearborn,  MI  48128  (5  cys) 

American  Institute  of  Industrial  Engineers,  Attn:  Mr.  Mikell  Groover, 

Packard  Lab  #19,  Lehigh  University,  Bethleham,  PA  18015  (1  cy) 

Forging  Industry  Association,  Attn:  Mr.  C.  G.  Scofield,  Room  1121, 

55  Public  Square,  Cleveland,  OH  44113  (35  cys) 

American  Society  for  Testing  and  Materials,  Attn:  Mr.  Samuel  F.  Etris, 
Special  Assistant,  1916  Race  St.,  Philadelphia,  PA  19103  (5  cys) 

Cast  Metal  Federation,  Attn:  Mr.  William  E.  Gephardt,  Chairman,  Govt. 

Supply  Committee,  4870  Packard  Road,  Niagara  Falls,  NY  14304  (1  cy) 

Metcut  Research  Associates,  Inc.,  Attn:  Mr.  John  F.  Kahles,  3980  Rosslyn 
Drive,  Cincinnati,  OH  45209  (1  cy) 

Industry  Attendees  of  the  Manufacturing  Technology  Advisory  Group  (MTAG) 

Annual  Meeting,  November  1981 

Defense  Technical  Information  Center: 

Document  Processing  Division,  Attn:  DDC-DDA-2,  Mr.  Richard  Matthews  (12  cys) 


D6 


